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(54) MEETING SYSTEM AND INFORMATION STORAGE MEDIUM 



(57) In a meeting system, supplied-data which is 
convertible using a virtual machine is transmitted and 
received among a plurality of processing apparatuses 
interconnected via a transmission line, and meeting 
data is reproduced. At least two of the plurality of 
processing apparatuses include a meeting data repro- 
ducing apparatus respectively. At least one meeting 
data reproducing apparatus includes converting means 
including a virtual machine for converting the supplied- 
data into a data format which allows the meeting data to 
be reproduced, a communication interface unit for 
receiving the supplied-data from other processing appa- 
ratuses, and storage means in which a generated 
image is stored and which is accessible by other 
processing apparatuses via the communication inter- 
face unit Each of at least one meeting data reproducing 
apparatus described above and another meeting data 
reproducing apparatus including the converting means 
and the communication interface unit reads part of the 
meeting data from the storage means and reproduces 
meeting data in a task-distributed fashion. 
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Description 

Technical Field 

[0001] The present invention relates to a meeting 
system and an information storage medium for use in a 
meeting- 
Background Art 

[0002] Meeting systems for use in meetings include 
various devices which are interconnected. 
[0003] In some cases, a single projector is con- 
nected to a plurality of PCs (personal computers) or the 
like which are different from one another in manufactur- 
ers and/or OSs (operating systems). 
[0004] ft is desirable that devices can be connected 
as freely as possible to one another without concern for 
the types of PCs to be connected, the types of OSs, or 
other factors. That is, it is desired to improve the inter- 
connectivity among devices. 

[0005] When a meeting is performed using a con- 
ventional meeting system, a presenter makes a presen- 
tation using a personal computer and a projector to an 
audience at a single meeting place. 
[0006] However, in some practical cases, it is 
desired to perform presentations not only in such a one- 
way manner but also in a two-way manner in which a 
plurality of persons are allowed to write on a presenta- 
tion screen and playing back of a written screen is pos- 
sible, thereby allowing two-way communication 
between a person who provides a presentation and per- 
sons who receive the presentation. 
[0007] One possible playing-back technique is to 
take a meeting picture using a video recorder and play it 
back. However, in order to play back a particular scene 
of a meeting or a particular part such as a particular 
chapter of a presentation, it is required to perform a 
rewinding or fast-forward operation which takes a long 
time. 

[0008] In the case where only presentation data, 
which has been generated using application software, is 
played back, it is rather easy to play back a particular 
specified part However, in this case, it is impossible to 
play back an actual scene of a presentation. For exam- 
ple, it is impossible to reproduce the movement of a 
pointing stick. 

[0009] In some cases, a presentation is made not 
only at a single place but also at a plurality of places 
which are interconnected, wherein the meeting places 
may be remote from one another as is the case where a 
meeting is held in the USA and Japan. 
[0010] In many cases, data such as moving image 
data used in presentations is large in size. Therefore, 
when data is transmitted among different places during 
a presentation, it is required that the data be transmitted 
at a high speed. 

[0011] For processing such as drawing process 



which takes a long time, the processing speed can be 
improved by distributing the processing load in such 
manner that a drawing command is sent from a projec- 
tor serving as a terminal to a host device, the host 
5 device performs the drawing process, and the projector 
displays the drawing result 

Disclosure of Invention 

10 [001 2] In view of the above, it is a first object of the 
present invention to provide a meeting system capable 
of improving interconnectivity of apparatus. 
[001 3] ft is a second object of the present invention 
to provide a meeting system capable of immediately 

is playing back a past meeting scene in response to a 
command. 

[0014] ft is a third object of the present invention to 
provide a meeting system capable of generating meet- 
ing data by means of distributed processing. 

20 [0015] In order to achieve the above objects, the 
present invention provides a meeting system in which 
supplied-data which is convertible using a virtual 
machine is transmitted and received among a plurality 
of processing apparatuses which are interconnected via 

25 a transmission line and meeting data is reproduced, 
wherein 



at least two of the plurality of processing appara- 
tuses include a meeting data reproducing appara- 
tus respectively, 

at least one meeting data reproducing apparatus 
includes: 



30 



35 



converting means including a virtual machine 
for converting the supplied-data into a data for- 
mat which allows the meeting data to be repro- 
duced; 

a communication interface unit for receiving the 
supplied-data from another processing appara- 
tus; and 

storage means in which a generated image is 
stored and which is accessible by the another 
processing apparatus via the communication 
interface unit, and 

each of the at least one meeting data reproducing 
apparatus and that another meeting data reproduc- 
ing apparatus including the converting means and 
the communication interface unit reads a part of the 
meeting data from the storage means and repro- 
duces meeting data in a task-distributed fashion. 



[0016] In this meeting system according to the 
present invention, the storage area is shared so that 
55 meeting data can be reproduced by a plurality of meet- 
ing data reproducing apparatuses in a task-distributed 
fashion. This reduces the loads upon the respective 
meeting data reproducing apparatuses and allows an 
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image to be displayed at a high speed. 
[0017] Furthermore, when a plurality of meeting 
data reproducing apparatuses draw different drawing 
areas, the sharing of the same storage area makes it 
possible to perform drawing while recognizing which 
apparatus is drawing which drawing area. Thus, this 
technique is effective in particular in distributed 
processing. 

[0018] Herein, it is desirable that the transmission 
line described above be a high-speed transmission line. 
The use of the high-speed transmission lines allows the 
respective processing apparatuses to access a storage 
area of other processing apparatus as if the access 
were made to their own storage area. 
[0019] Specific examples of such a high-speed 
transmission line include an IEEE-1394 bus and an opti- 
cal fiber channel. 

[0020] The use of the virtual machine makes it easy 
to transmit and receive data among the processing 
apparatuses. Herein, the virtual machine refers to 
means for reading files in a common format and per- 
forming operations specified in the files. A specific 
example of the virtual machine is a JAVA virtual 
machine. JAVA is a trademark of Sun Microsystems, 
Inc. of the USA. 

[0021] The present invention also provides another 
meeting system in which supplied-data convertible 
using a virtual machine is transmitted and received 
among a plurality of processing apparatuses which are 
interconnected via a transmission line and meeting data 
is generated, wherein 

at least two of the plurality of processing appara- 
tuses include a meeting data generating apparatus 
respectively, 

at lest one meeting data generating apparatus 
includes: 

converting means including a virtual machine 
for converting the supplied-data into a data for- 
mat which allows the meeting data to be gener- 
ated; 

a communication interface unit for receiving the 
supplied-data, which is convertible by the con- 
verting means, from the other processing 
apparatus; and 

storage means for storing generated meeting 
data, which is accessible by the other process- 
ing apparatus via the communication interface 
unit, and 

each of the at least one meeting data generating 
apparatus and the other meeting data generating 
apparatus including the converting means and the 
communication interface unit accesses the storage 
means and generates meeting data in a task-dis- 
tributed fashion. 



[0022] In this meeting system according to the 
present invention, a storage area is shared and image 
processing is performed by a plurality of meeting data 
generating apparatuses in a task-distributed fashion. 

5 This reduces the loads upon the respective meeting 
data generating apparatus and makes it possible to 
generate an image at a high speed. 
[0023] More specifically, generation of meeting data 
which needs a large amount of processing is performed 

io by a meeting data generating apparatus having a high 
processing capacity, and generation of an image which 
needs a small amount of processing is performed by a 
meeting data generating apparatus having a low 
processing capacity, thereby distributing the load of the 

is image processing. 

[0024] Furthermore, when a plurality of meeting 
data reproducing apparatus generate different drawing 
areas, the sharing of the same storage area makes it 
possible to generate an image while recognizing which 

20 apparatus is generating which drawing area. Thus, this 
technique is effective in particular for distributed 
processing. 

[0025] Herein, it is desirable that the transmission 
line described above be a high-speed transmission line. 

25 The use of the high-speed transmission line allows the 
respective processing apparatus to access a storage 
area of other processing apparatus as if the access 
were made to their own storage area. 
[0026] Specific examples of such a high-speed 

30 transmission line include an IEEE-1 394 bus and an opti- 
cal fiber channel. 

[0027] The use of the virtual machine makes it easy 
to transmit and receive data among the processing 
apparatus. Herein, the virtual machine refers to means 

35 for reading files in a common format and performing 
operations specified by the files. A specific example of 
the virtual machine is a JAVA virtual machine. 
[0028] The present invention also provides still 
another meeting system in which supplied-data convert- 

40 ible using a virtual machine is transmitted and received 
among a plurality of processing apparatuses which are 
interconnected via a transmission line and meeting data 
is generated and reproduced, wherein 

45 at least one of the plurality of processing apparatus 
includes a meeting data generating apparatus, 
at least one of the plurality of processing apparatus 
includes a meeting data reproducing apparatus, 
the meeting data reproducing apparatus includes: 



50 



55 



converting means including a virtual machine 
for converting the supplied-data into a data for- 
mat which allows the meeting data to be repro- 
duced; and 

a communication interface unit for receiving the 
supplied-data convertible by the converting 
means from another processing apparatus; 
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the meeting data generating apparatus includes: 

means for generating supplied-data, which is 
convertible by the converting means, in accord- 
ance with generated meeting data; and 
a communication interface unit for transmitting 
supplied-data including generated meeting 
data to the meeting data reproducing appara- 
tus via the transmission line, 

at least one of the meeting data generating appara- 
tus and the meeting data reproducing apparatus 
includes storage means for storing generated 
meeting data, which is accessible by the other 
processing apparatus via the communication inter- 
face unit, and 

the meeting data generating apparatus and the 
meeting data reproducing apparatus access the 
storage means and generate and reproduce meet- 
ing data. 

[0029] In this meeting system according to the 
present invention, a storage area is shared and image 
processing is performed by a plurality of meeting data 
generating apparatus and a plurality of meeting data 
reproducing apparatuses in a task-distributed fashion. 
This reduces the load upon the respective processing 
apparatus and makes it possible to process an image at 
a high speed. 

[0030] Herein, it is desirable that the transmission 
line described above be a high-speed transmission line. 
The use of the high-speed transmission line allows the 
respective processing apparatus to access a storage 
area of other processing apparatus as if the access 
were made to their own storage area. 
[0031] Specific examples of such a high-speed 
transmission line include an IEEE-1394 bus and an opti- 
cal fiber channel. 

[0032] The use of the virtual machine makes it easy 
to transmit and receive data among the processing 
apparatus. Herein, the virtual machine refers to means 
for reading files in a common format and performing 
operations specified in the files. A specific example of 
the virtual machine is a JAVA virtual machine. 
[0033] Preferably, the supplied-data includes at 
least one of image data for displaying the meeting data 
and control data for controlling the displaying of the 
meeting data, and 



the meeting data reproducing apparatus includes: so 

means for displaying the meeting data in 

accordance with the image data; and 

means for controlling the displaying of the 

meeting data in accordance with the control 55 

data. 

[0034] This makes it possible to realize a meeting 
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25 



30 



35 



system in which various data can be transmitted and 
received among the processing apparatus. More specif- 
ically, for example, it becomes possible to draw an 
underline under displayed characters in response to 
control data. 

[0035] The processing apparatus may include a 
server device, 

the supplied-data may include a component object 
serving as a part of a program for generating the 
meeting data, and 

the meeting data generating apparatus may gener- 
ate the program for generating meeting data in 
accordance with the received component object 
and may generate the meeting data using the pro- 
gram. 

[0036] This allows the meeting data generating 
apparatus to easily extend the functions of the program 
by receiving a component object. 
[0037] A specific example of the component object 
is a JAVA applet Preferably, the meeting data genera- 
tion apparatus comprises: 

data control means for storing the supplied-data, 
converted by the converting means, in the storage 
means which stores particular presentation data 
while it manages the converted supplied-data 
received from each of the processing apparatuses 
that supply the supplied-data and for reading meet- 
ing data that contains at least part of the supplied- 
data and the presentation data from the storage 
means; and 

the communication interface unit includes means 
for transmitting to the meeting data reproducing 
apparatus the meeting data that has been read. 

[0038] This allows meeting participants to immedi- 
ately play back desired past meeting data by issuing a 
command. 

[0039] A specific example of the reproduction com- 
mand is one that is issued by a meeting participant or a 
presenter using particular reproduction command issu- 
ing means. 

[0040] Preferably, the meeting data reproducing 
apparatus reproduces the meeting data stored in the 
storage means in units of data associated with the 
processing apparatus which supplies the supplied-data, 
in accordance with the reproduction command. 
[0041] This allows meeting participants to immedi- 
ately play back past meeting data in units of data asso- 
ciated with the respective processing apparatus by 
issuing a command indicating that the meeting data 
should be played back in units of data associated with 
the respective processing apparatus. 
[0042] More specifically, for example, when a plural- 
ity of meeting participants transmit input data using their 
own input devices, it is possible to play back the meeting 
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data in units of data associated with the respective input 
devices, that is, in units of data input by the respective 
meeting participants. 

[0043] Preferably, the meeting data generating 
apparatus includes: 

image-recording means for recording images of a 
meeting scene, and 

means for storing image data obtained as a result 
of the image-recording of the meeting scene in the 
storage means as a part of the meeting data, in pre- 
determined units of data, and 
the meeting data reproducing apparatus repro- 
duces the meeting data stored in the storage 
means, in predetermined units of data in accord- 
ance with the reproduction command. 

[0044] Herein, specific examples of the meeting 
scene include an image which is pointed to by a pre- 
senter using a pointing stick, a laser pointer, or a finger, 
in front of a screen or on a tablet, and an image in which 
the pointing is reflected. 

[0045] Because the image of the meeting scene 
includes not only presentation data to be reproduced 
but also images in which the pointing performed by 
meeting participants is reflected, it is possible to imme- 
diately reproduce the positions and the contents pointed 
to from the image data thereby allowing a better under- 
standing of the situation of the meeting in which the pre- 
senter and participants make a discussion. 
[0046] Furthermore, it is also preferable that the 
meeting data generating apparatus include voice 
recording means for recording the speeches in meet- 
ings and the data control means stores the recorded 
voice data in the storage means as a part of the meeting 
data. 

[0047] Herein, specific examples of the speeches in 
meetings include speeches of a presenter and meeting 
participants. This makes it possible to reproduce voice 
data together with other data, and thus it becomes pos- 
sible to better understand the meeting situation. 
[0048] Herein, specific examples of the particular 
units of data are chapters, sections, and pages. For 
example, if a meeting participant issues a command to 
request reproduction of Section 2 in Chapter 3, the 
specified part of the data is immediately played back 
without delay. 

[0049] Preferably, at least one of the meeting data 
generating apparatus and the meeting data reproducing 
apparatus includes a projector. 

[0050] This makes it possible to realize a highly ver- 
satile projector having the above capabilities which can 
be extended as required. Furthermore, it is also possi- 
ble to realize a projector having the meeting data gener- 
ating apparatus and the meeting data reproducing 
apparatus. 

[0051] It is preferable that the transmission line 
described above include an IEEE-1394 bus. 



[0052] Because the IEEE-1394 bus is a high-speed 
bus, it becomes possible to transmit and receive data at 
a high speed among the processing apparatus. Further- 
more, this makes it possible to easily share a storage 
5 area. 

[0053] The use of the IEEE-1394 bus interface 
allows standardization of communication modes. For 
example, SBP-2 (Serial Bus Protocol-2) may be 
employed as a standard communication protocol. This 
10 enhances the reliability of transmission/reception of 
data. 

[0054] Also, according to the present invention an 
information storage medium that is readable by a com- 
puter having storage means and that stores information 
is for generating meeting data while a plurality of process- 
ing apparatuses interconnected via a transmission line 
transmit and receive, and perform distributed process- 
ing on, supplied-data in a common format interpretable 
by a virtual machine, wherein 

20 

the information includes information for implement- 
ing a communication interface unit which allows the 
storage means to be shared by other processing 
apparatus. 

25 

[0055] The information storage medium according 
to the present invention makes it possible to provide a 
storage medium which is accessible by the respective 
processing apparatuses. This storage technique is 

30 effective in particular for distributed processing. 

[0056] Furthermore, the employment of the virtual 
machine and the common data format for supplied-data 
make it possible for the processing apparatus to com- 
municate with another apparatus without concern about 

35 that apparatus. 

[0057] Herein, the transmission line is preferably an 
IEEE-1394 bus, and the communication interface unit is 
preferably an IEEE-1394 bus interface. 
[0058] This allows the respective processing appa- 

40 ratuses to access the shared storage means as if the 
access were performed to their own storage areas. 
[0059] The present invention provides another 
information storage medium that is readable by a com- 
puter and that stores information for generating meeting 

45 data while a plurality of processing apparatuses inter- 
connected via a transmission line transmit and receive, 
and perform distributed processing on, supplied-data in 
a common format interpretable by a virtual machine, 
wherein 

so 

the information includes 

information for generating supplied-data in the 
common format; and 
55 information for transmitting the generated sup- 

plied-data to at least one of the processing 
apparatus having storage means accessible by 
the respective processing apparatus. 
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[0060] This technique according to the present 
invention allows supplied-data generated in a share 
mode (the common format) to be stored in the storage 
means in the common form thereby making it possible 
for the respective processing apparatuses to access the 5 
storage means to acquire the supplied-data. This tech- 
nique is effective in particular in distributed processing. 
[0061 ] In the case where a JAVA applet is employed 
as the supplied-data, a plurality of processing appara- 
tuses can simultaneously download the JAVA applet w 
stored in the storage means. This makes it possible to 
easily change the specifications or extend the functions. 
[0062] Herein, it is preferable to employ an IEEE- 
1394 bus as the transmission line. 

[0063] This allows the respective processing appa- is 
ratuses to access the shared storage means as if the 
access were performed to their own storage areas. 
[0064] The present invention provides yet another 
information storage medium that is readable by a com- 
puter and that stores information for reproducing meet- 20 
ing data while a plurality of processing apparatuses 
interconnected via a transmission line transmit and 
receive, and perform distributed processing on, sup- 
plied-data in a common format interpretable by a virtual 
machine, wherein 25 

the information includes: 

reading information for accessing at least one 
of the processing apparatus having storage 30 
means which stores the meeting data and 
which is accessible by the respective process- 
ing apparatus to read the meeting data stored 
in the storage means; and 

reproducing information for reproducing read 35 
image data, 

the reading information includes: 

information for generating supplied-data indi- 40 
eating a reading request and for converting the 
supplied-data into the common format; and 
information for transmitting the converted sup- 
plied-data to the processing apparatus having 
the storage means to receive supplied-data 45 
including meeting data from the processing 
apparatus, 



mat for supplied-data accommodates the differences in 
OS and manufacturer and makes it possible to receive 
and display image data regardless of the type of the 
apparatus which provides the image data 
[0066] The present invention also provides yet 
another information storage medium that is readable by 
a computer and that stores information for generating 
meeting data while a plurality of processing appara- 
tuses interconnected via a transmission line transmit 
and receive, and perform distributed processing on, 
supplied-data in a common format interpretable by a vir- 
tual machine, wherein 

the information includes: 

requesting information for requesting a particu- 
lar service to another processing apparatus; 
and 

providing information for providing a particular 
service to another processing apparatus, 

the requesting information includes: 

information for generating supplied-data indi- 
cating a request for the particular service and 
converting the supplied-data into the common 
format; and 

information for transmitting the converted sup- 
plied-data to another processing apparatus, 

the providing information includes 

information for implementing the virtual 
machine; 

information for receiving supplied-data indicat- 
ing a request for a service from another 
processing apparatus and converting the sup- 
plied-data using the virtual machine; 
information for determining whether it is possi- 
ble to provide the service in accordance with 
the converted supplied-data; and 
information for, if it is possible to provide the 
service, providing the service. 

[0067] This storage medium according to the 
present invention allows image processing to be per- 
formed by a plurality of processing apparatus in a task- 
distributed fashion while transmitting and receiving 
information to or from one another. For example, when 
a projector issues a request for a printing service, a 
printer available for providing the printing service 
responds to the request and provides the printing serv- 
ice. 

[0068] Such distributed processing is achieved by 
facilitating the transmission and reception of data 
among the processing apparatus by employing the vir- 
tual machine and the common format for supplied-data. 
[0069] The supplied-data preferably includes at 



the reproducing information includes: 

50 

information for implementing the virtual 
machine; and 

information for converting supplied-data using 
the virtual machine in accordance with the 
received supplied-data so as to reproduce the ss 
meeting data. 

55] Herein, the employment of the common for- 
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least one of meeting data, an object for generating 
meeting data, an object for controlling the generation of 
meeting data, an object for reproducing meeting data, 
and an object for controlling the reproduction of meeting 
data. 

[0070] Herein, because the data or objects are 
described in the same common format, high versatility 
is obtained in image processing by means of distributed 
processing. 

[0071 J It is preferable that the transmission line 
described above include an IEEE-1394 bus. 
[0072] This allows the respective processing appa- 
ratuses to access the shared storage means as if the 
access were performed to their own storage areas. Fur- 
thermore, the respective processing apparatus are 
allowed to perform the above-described transmission 
and reception of information at a high speed, and thus 
the processing speed is increased. 

Brief Description of the Drawings 

[0073] 

Figure 1 is a schematic diagram of an example of a 
meeting system according to one embodiment 
Figure 2 is a schematic diagram illustrating an 
example of a situation in which a meeting is per- 
formed according to the embodiment. 
Figure 3 is a schematic diagram illustrating an 
example of the configuration of the meeting system 
according to the embodiment. 
Figure 4 is a schematic diagram illustrating an 
example of the data structure of meeting data and a 
management table according to the embodiment 
Figure 5 is a flow chart illustrating the processing 
flow associated with the meeting system according 
to the embodiment. 

Figure 6 is a functional block diagram of an exam- 
ple of a meeting system according to another 
embodiment 

Figure 7 is a functional block diagram of still an 
example of a meeting system according to another 
embodiment 

Figure 8 is a schematic diagram illustrating a meet- 
ing system using a control device. 
Figure 9 is a flow chart illustrating the processing 
flow associated with the meeting system using the 
. control device. 
Figure 10 is a schematic diagram illustrating an 
example of a management table. 
Figure 1 1 is a schematic diagram illustrating exam- 
ples of the manner in which an image is displayed 
by means of distributed processing, wherein Figure 
1 1 (A) illustrates an example in which an image is 
displayed using only one liquid crystal projector and 
Figure 11(B) illustrates an example in which an 
image is displayed using four liquid crystal projec- 
tors. 



Figure 1 2 is a schematic diagram illustrating a man- 
ner in which an image is displayed using four liquid 
crystal projectors in a task-distributed manner such 
that the respective liquid crystal projectors display 

5 particular parts of the image. 

Figure 13 is a schematic diagram illustrating com- 
munication methods using virtual machines, 
wherein Figure 13(A) illustrates a conventional 
communication method and Figure 13(B) illustrates 

w a communication method according to the present 
embodiment. 

Figure 14 is a functional block diagram associated 
with distributed processing according to the present 
embodiment 

is Figure 15 is a functional block diagram illustrating a 
software part and a hardware part of a projector. 
Figure 16 is a functional block diagram of an exam- 
ple of an information storage medium according to 
the present embodiment 

20 

Best Mode for Carrying Out the Invention 

[0074] Preferred embodiments of meeting systems 
are described below with reference to the accompany- 

25 ing drawings. 

[0075] In a meeting system according to the 
present embodiments, a plurality of display devices and 
input devices are interconnected via communication 
lines or a system bus having bidirectional connectivity. 

30 More specifically, in an example of the meeting system, 
a certain meeting participant points to an image pro- 
jected or displayed on a screen by a display device and 
another meeting participant adds information, using an 
input device, to an image displayed on the screen. In 

35 another example, a plurality of meeting systems, which 
may also be used singly, are disposed at remote places 
and they are connected synchronously to one another 
via communication lines so that participants at remote 
places can participate in a meeting. 

40 

(Description of the Configuration of the Meeting Sys- 
tem) 

[0076] Figure 1 is a schematic diagram of an exam- 
45 pie of a meeting system according to the present 
embodiment 

[0077] As shown in Figure 1, the meeting system 
includes an input device 400, an output device 600, a 
meeting data processing apparatus 2 serving as meet- 
so ing data generating means for generating meeting data 
and also serving as meeting data reproducing means 
for reproducing meeting data, and a processing appara- 
tus 700, wherein these devices are interconnected via 
an IEEE-1394 bus 300 serving as a high-speed trans- 
55 mission line. 

[0078] Supplied-data is supplied from the input 
device 400 to the meeting data processing apparatus 2. 
The meeting data processing apparatus 2 generates 
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meeting data on the basis of the received supplied-data 
and transmits the generated meeting data to the output 
device 600. The meeting data processing apparatus 2 
also transmits and receives supplied-data to or from the 
processing apparatus 700. 

[0079] Specific examples of the input device 400 
include a tablet, a mouse, a keyboard, a scanner, a dig- 
ital camera, a portable information terminal, a portable 
telephone, and a pointing stick. Examples of information 
(supplied-data) supplied from the input device 400 to 
the meeting data processing apparatus 2 include digi- 
tized coordinate information produced by a tablet, digi- 
tized information representing the trajectory of the 
movement of a pointing device over a tablet, coordinate 
information representing the trajectory of a mouse, 
character information input via a keyboard, sampled pic- 
ture element information, and digitized audio informa- 
tion. Examples of the output device 600 include a 
display, a portable information terminal, and a printer. 
[0080] One example of the meeting data process- 
ing apparatus 2 is a liquid crystal projector. Examples of 
the processing apparatus include a PC (personal com- 
puter), a WS (work station), an NC (network computer), 
a server device, and a host device. 
[0081] These devices are combined to form one 
meeting system used at a single meeting place by a plu- 
rality of meeting participants in such a manner that 
meeting data is generated and reproduced in coopera- 
tion with these devices. 

[0082] Herein, the computer such as a PC serving 
as the processing apparatus 700 is not an essential ele- 
ment in the meeting system. The processing apparatus 
700 includes a processor, a ROM, a RAM, and a sec- 
ondary storage device, wherein these elements may be 
regarded as constituent elements of the meeting data 
generating apparatus. In this specific example, in order 
to achieve good portability and reusability, the process- 
ing apparatus 700 is disposed in a separate case, thus 
the processing apparatus 700 is described as a sepa- 
rate unit 

[0083] Meeting systems are used not only in small- 
scale meetings which are held around a single table but 
also in large-scale meetings such as international con- 
ferences which are held at remote places connected to 
each other. 

[0084] An embodiment of a meeting system for use 
in small-scale meetings in which one liquid crystal pro- 
jector is used as a main device is described first, and 
then an embodiment of a meeting system for use in 
large-scale meetings at remote places in which a plural- 
ity of devices are used is described. 

(Description of the Manner of Performing a Meeting) 

[0085] Figure 2 is a schematic diagram illustrating 
the manner of performing a meeting according the 
present embodiment. 

[0086] In Figure 2, a liquid crystal projector 200 



serving as the meeting data processing apparatus 2 
projects meeting data 44 shown in Figure 1 onto a 
screen 1020, and a presenter 1000 is making a presen- 
tation using a pointing stick 1010. 

5 [0087] A meeting participant 1 002 is inputting data 
using a tablet 41 0 serving as the input device 400. The 
input data is supplied via the IEEE-1394 bus 300 to the 
communication interface unit 30 of the liquid crystal pro- 
jector 200. In accordance with the supplied-data, the liq- 

w uid crystal projector 200 projects point data 1012 
serving as a part of the meeting data 44. 
[0088] Herein, specific examples of the point data 
1 012 include character data for writing a character in a 
part of a projected image, graphic data for drawing a 

is graphic in a part of a projected image, underline data for 
drawing an underline under characters in a projected 
image, and circle data for drawing a circle surrounding a 
part of a projected image. 

[0089] The meeting participant 1002 views the 
20 point data 1012 input via the tablet 410, in addition to 
the presentation data. 

[0090] In a practical situation of a meeting, it may 
be desired to play back presentation data including the 
motion of the presenter for a particular chapter and sec- 

25 Won thereof during the meeting, or it may be desired to 
check a part pointed out by a meeting participant 1002. 
[0091 ] If the presentation data is produced using an 
application program on a PC, it is possible to play back 
the presentation data for a specified particular chapter 

30 and section. However, in this case, what can be dis- 
played is only the presentation data, and information 
added by the meeting participant 1002 using the tablet 
410 and the time at which the information was added 
cannot be reproduced. 

35 [0092] It may be possible to take a picture of a 
meeting scene using a video recorder and play it back. 
However, in this case, in order to play back a specified 
particular chapter or section, it is required to perform a 
fast-forward or rewinding operation, and thus it takes a 

40 long time to reach a desired part. Furthermore, in this 
technique, it is impossible to reproduce only the parts 
pointed out by a particular one of meeting participants. 
[0093] If the above problems are solved, it becomes 
possible to perform meetings in various efficient man- 

45 ners. 

[0094] To the above end, in the liquid crystal projec- 
tor 200 according to the present embodiment, as shown 
in Figure 1 , information is added, using an imaging part 
60 for recording an image pointed to by a presenter, a 

50 recording unit 70 for recording digitized data of a 
speech during a meeting, or an input device 400, to 
presentation data produced using a PC serving as a 
processing apparatus 700, wherein the information is 
related to the addresses assigned to the respective 

55 devices and managed using a management table 42. 
The resultant data is stored as the meeting data in the 
storage unit 40. 

[0095] The meeting system of the present embodi- 
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ment is described in further detail below. 

[0096] Rgure 3 is a schematic diagram illustrating 

an example of the configuration of the meeting system 

according to the present embodiment 

[0097] In Rgure 3, four meeting participants 1002 

input data using respective tablets 410-1 to 410-4, and 

the input data is stored in a storage unit 40 separately 

for each tablet 41 0. 

[0098] Similarly, the speech of the presenter 1000 
is recorded by the recording unit 70. The speech of 
each meeting participant 1002 is sampled by a voice 
digitizing device 72 serving as voice recording means 
disposed for each meeting participant 1002 and is 
stored as voice data in the storage unit 40, separately 
for each meeting participant 1002. 
[0099] Herein, unique device addresses are 
assigned to the recording unit 70, the audio digitizing 
devices 72-1 to 72-4, and the tablets 410-1 to 410-4, 
respectively. 

[0100] When voice information includes particular 
keywords which have been registered in advance, they 
are detected by means of voice recognition. The result 
of the voice recognition may be converted into character 
codes and stored as additional information added to the 
meeting data, or may be interpreted as a device control 
command. In the latter case, words such as "fast-for- 
ward" and "rewind" which have been registered in 
advance are translated into control commands used to 
control the operation of the liquid crystal projector 200 
and then input to the control unit 90 shown in Rgure 1 . 
[0101] The meeting data 44, generated by the gen- 
eration unit 1 0 shown in Rgure 1 and stored in the stor- 
age unit 40, is reproduced by the reproduction unit 20 
shown in Rgure 1 for each presenter 1 000 and for each 
meeting participant 1002. 

[0102] The meeting data 44 is described in further 
detail below. 

(Description of Meeting Data) 

[0103] Rgure 4 is a schematic diagram illustrating 
an example of the data structure of meeting data 44 and 
a management table 42 according to the present 
embodiment. 

[0104] The meeting data 44 is an electronic file 
including a plurality of data fields from a [START OF 
MEETING DATA] tag to a [END OF MEETING DATA] 
tag. 

[0105] The meeting data 44 includes fixed presen- 
tation data 1420 prepared in advance and additional 
variable data 1440 which varies depending upon the sit- 
uation of a meeting. In general, the presentation data 
1 420 is managed by a file system of an OS on a PC and 
stored in the storage unit 40 serving as a secondary 
storage device. 

[0106] On the other hand, the additional data 1440 
is managed by the control unit 90 operated by functions 
of the built-in OS of the liquid crystal projector 200 and 



is stored in the storage unit 40. 

[0107] Furthermore, the meeting data 44 is identi- 
fied by labels for respective particular units of a meet- 
ing. 

5 [0108] Examples of the units are chapters, sec- 
tions, and pages of sheets to be displayed. If chapters 
and sections are employed as the units, it is possible to 
specify particular data by a chapter number and a sec- 
tion number. This method of specifying data is very 

10 effective in particular in presentations. 

[0109] In the present embodiment, as shown in Rg- 
ure 4, the presentation data 1420 includes labels 
attached to respective units, such as Chapter 1 , Section 
1 , Page 1 , and so on. The [IMAGE] tags or the like in the 

15 presentation data 1 420 includes a pointer indicating the 
address of image data of additional data thereby allow- 
ing any desired part of the meeting data 42 to be read 
by specifying the chapter number, the section number, 
and the page number. In Figure 4, arrows, except for 

20 those used as symbols, indicates examples of pointers 
and locations pointed to by the pointers. 
[0110] In the case where pages are employed as 
the units, the units have a one-to-one correspondence 
with the units of a printed material. In the case of pres- 

25 entation using a PC, it is possible to add a moving 
image or voice data to a sheet of presentation data. In 
this case, each page of data is described in one frame 
and the moving image data or the voice data can be 
regarded as a part of data included in the corresponding 

30 frame of data. 

[0111] In the art of PC printing, it is known to use a 
language (page description language) to describe the 
form of documents and printing information. A widely 
used example of such a language is PostScript devel- 

35 oped by Adobe Systems, Inc. If the PostScript language 
is employed, the meeting data 44 can be easily 
described. In this case, image information and charac- 
ter information are described on a page-by-page basis 
using the programming language. 

40 [0112] Using this programming language, an image 
can be described as a set of pixels. In the description 
language for the meeting data 44, the above concept is 
further extended such that the programming description 
may include a description indicating the reproduction of 

45 a sampled voice and a description indicating the repro- 
duction of an animation. One known general-purpose 
programming language which is processed using an 
interpreter is the BASIC language. Although the BASIC 
language is different from the PostScript language in 

so that the BASIC language does not include the concept 
of description of images in units of pages, the BASIC 
language may be advantageously used to reproduce 
voice data, animations, and the like. 
[01 13] I n the present embodiment, by way of exam- 

55 pie but not of limitation, the JAVA language is employed 
as an interpreter language having some advantages of 
both BASIC and PostScript. The JAVA language 
includes drawing classes such as AWT (Abstracted 



9 



17 



EP 1 094 398 A1 



18 



Window Tools) and Swing which are defined in an 
abstracted fashion so as to be independent of process- 
ing systems. JAVA is a trademark of Sun Microsystems, 
Inc. of the USA. 

[0114] Application software may achieve functions 
of performing desired processing using the functions of 
the classes. 

[0115] For example, in order to use a line genera- 
tion function in the drawing class, a line generation 
request command is issued to the class. If the conver- 
sion unit 50a shown in Figure 1 includes a JAVA virtual 
machine installed thereon as the virtual machine 500, it 
is possible to draw a line picture element by executing a 
piece of program including the line generation request 
command, regardless of the type of the processing sys- 
tem. If a program is given which generates images in 
such a manner that drawing is performed a plurality of 
times in each unit period of time, it is possible to repro- 
duce an animation. 

[01 16] As for voice data, the processing of sampled 
voice data is also described by the JAVA language. 
[01 1 7] The programs are developed and stored at a 
source code level where programs are described in 
character codes called high-level languages which are 
readable by human beings. The language for describing 
the meeting data 44 is not limited to the JAVA language. 
Various high-level languages such as the PASCAL lan- 
guage may also be employed, as is disclosed in Japa- 
nese Patent Application Publication No. 6-4498 filed by 
the present applicant 

[0118] As is described in Figure 1 of Japanese Pat- 
ent Application Publication No. 6-4498, the program 
described in such a high-level language is converted by 
a compiler into an intermediate language object which 
can be interpreted and executed by an intermediate lan- 
guage interpreter. In the present embodiment, interme- 
diate language objects generated in the above- 
described manner are used as the meeting data 44. 
[0119] in Figure 4, a part from a [START OF PAGE] 
tag to an [END OF PAGE] tag is one unit related to one 
sheet This one processing unit include an [IMAGE] tag 
and a [VOICE] tag. The [IMAGE] tag serves as a label of 
a sequence of variable length fields. The variable length 
fields include drawing commands described in the inter- 
mediate language converted by means of compilation 
from the high-level language. Still image data repre- 
sented by a set of pixels is linked to a pixel transfer com- 
mand and stored also in variable length fields. 
[0120] Data associated with a [VOICE] tag is also 
stored in variable length fields. 

[0121] The presentation data 1420 and the addi- 
tional data 1440 shown in Figure 4 may be rewritten, like 
usual electronic files on computers. 
[0122] A rewritten part of the additional data 1440 is 
stored in a variable length data part enclosed by a 
[START OF ADDITIONAL DATA] tag and an [END OF 
ADDITIONAL DATA] tag. The variable length data part 
may include image data input via the tablet or the like 



and voice data input via a microphone or the like. 
[0123] The image data is stored between a [START 
OF IMAGE DATA] tag and an [END OF IMAGE DATA] 
tag. The voice data is stored between a [START OF 

5 VOICE DATA] tag and an [END OF VOICE DATA] tag. 
[0124] In the present embodiment, data obtained, 
during a meeting, by adding various additional data 
1440 to the primitive presentation data (presentation 
data 1420) is referred to as meeting data 44 to distin- 

w guish them from each other. Both primitive presentation 
data and meeting data are electronic files which can be 
processed by a computer. 

[0125] More specifically, voice data input to the 
voice digitizing device 72 is amplified by a microphone 

is amplifier disposed in the voice digitizing device 72 to a 
level high enough to be recognized. The amplified voice 
data is then sampled into a digital signal by a sampling 
circuit disposed in the voice digitizing device 72. 
According to application software, the control unit 90 

20 stores the resultant data in the storage unit 40, as the 
additional data 1440 which is a part of the meeting data 
44. 

[0126] In addition to the meeting data 44 including 
the presentation data 1420 and the distributed addi- 
25 tional data 1440, the storage unit 40 also stores a man- 
agement table 42 or the like used by the control unit 90 
to manage data. 

[0127] The management table 42 is a table used to 
manage data in such a manner as to distinguish associ- 
30 ated devices such as the input device 400. Thus, the 
management table 42 includes IDs for identifying 
devices, device names, and data for identifying users of 
the devices. 

[0128] For example, the result of an operation per- 
35 formed by the presenter 1 000 using the pointing stick 
1010 is stored as a part of the additional data 1440 in 
the storage unit 40. This image data is stored such that 
it is linked to the corresponding device ID. Therefore, it 
is possible to reproduce the image of the motion of the 
40 presenter 1 000 by retrieving the corresponding image 
data stored in the additional data 1440 in accordance 
with the management table 42 and playing it back. 
[0129] . If time data is added, as the additional data 
1440, to image data, it becomes possible to reproduce 
45 the meeting data 42 for a part corresponding to a spec- 
ified time. 

[0130] According to the present embodiment, as 
described above, it is possible to reproduce a meeting 
scene immediately after specifying a particular part 

50 such as a particular section. It is also possible to selec- 
tively reproduce a meeting scene by specifying a partic- 
ular presenter 1 000, meeting participant 1 002 or time. 
[0131] Now, the role of the input device 400 is 
described below. An example of the input device 400 is 

55 a tablet 41 0. The tablet 41 0 comprises a digitizing unit, 
a coordinate detector, an I/O controller, and an IEEE- 
1394 bus class driver. 

[01 32] The I/O controller of the tablet 41 0 has a tar- 
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get-side node capability according to the SBP-2 proto- 
col. On the other hand, the I/O controller of the liquid 
crystal projector 200 controls the SBP-2 driver having 
an initiator-side node capability according to the SBP-2 
protocol. 

[0133] The storage unit 40, which is a local memory 
of the liquid crystal projector 200, is opened as a com- 
mon memory by the SBP-2 driver over the IEEE-1394 
bus 300. 

[0134] The IEEE-1394 bus class driver of the tablet 
410 performs a bus-level transaction, defined in the 
standard IEEE1394-1995, with the IEEE-1394 bus 
class driver of the liquid crystal projector. Through the 
transaction, the tablet 41 0 logs into the SBP-2 driver via 
the IEEE bus class driver and obtains permission of 
access to the shared memory space. 
[0135] If the log-in is accepted, it becomes possible 
for the tablet 410 to access the storage unit 40, serving 
as a common memory space, of the liquid crystal pro- 
jector, until the tablet 410 performs a logging out proc- 
ess through the IEEE-1394 bus class driver. 
[0136] If a pointing operation is performed upon the 
tablet 401 by the meeting participant 1002, position 
detecting is performed by a digitizing unit, and the rela- 
tive position is calculated by a coordinate detection unit 
so as to obtain pointing coordinates and a sequence of 
trajectory data. As a result of the operation of the SBP- 
2 protocol described above, the pointing coordinate 
data and the trajectory data are stored in the shared 
memory space provided by the liquid crystal projector 
200. 

[0137] The common memory space is a local mem- 
ory space when seen from the liquid crystal projector 
200. Therefore, as required, the liquid crystal projector 
200 can allocate or copy this common space in a mem- 
ory space managed by a process or thread of the virtual 
machine 500, using the kernel of the built-in OS. From 
another viewpoint, the process or the thread of the vir- 
tual machine 500 of the liquid crystal projector 200 can 
monitor the trajectory of the pointing operation over the 
tablet 41 0 performed by a user. 

[0138] Generation of meeting data in a practical 
meeting system is described below. 

(Description of Processing Performed in the Meeting 
System) 

[0139] Figure 5 is a flow chart illustrating the 
processing flow associated with the meeting system 
according to the present embodiment 
[0140] When a meeting is started, generation of 
meeting data is started and continued until the end of 
the meeting. 

[0141] After the meeting is started, if the meeting 
has not been closed (step 2), the control unit 90 stores 
the meeting data 44 in the storage unit 40 (step 4). 
[0142] If presentation data generated by a PC or 
the like is stored in the storage unit 40 (step 6), the 



reproduction unit 20 reproduces the presentation data 
1 420 read by the control unit 90 from the storage unit 40 
(step 8). 

[0143] More specifically, the liquid crystal projector 
5 200 projects the presentation data. If there is voice data, 
the voice data is also reproduced. 
[0144] If there is no presentation data (step 6), 
nothing is performed externally, but internal processing 
is continued. 

w [0145] If there is external input data (step 10), the 
control unit 90 manages the input data in units of data 
associated with source devices and stores the input 
data into the storage unit 40 (step 12). 
[0146] More specifically, for example, when sup- 
15 plied-data including drawing command information is 
received from the tablet 410, the control unit 90 stores 
not only the supplied-data but also the identification 
information or the like associated with the tablet 41 0 so 
that the supplied-data is managed in units of data asso- 
rt? dated with source devices using the management table 
42. 

[0147] Some supplied-data or the like is stored as 
the additional data 1440. The additional data 1440 
includes not only the data input from the tablet 410 but 

25 also image data in the image capturing range 1060 
taken by the imaging unit 60 shown in Figure 2. That is, 
position data or the like indicating a position of an image 
pointed to by the presenter 1000 using a pointing stick 
1010 or a finger is also stored as the additional data 

30 1440. 

[0148] The meeting data 44 is produced in the 
above-described manner. 

[0149] If there is no external data (step 10), nothing 
is performed externally, but internal processing is con- 
35 tinued. 

[0150] If a reproduction command is issued by a 
meeting participant 1002 by operating reproduction 
command issuing means such a remote control unit 
(step 14), the control unit 90 reads the meeting data 44 
40 in particular units specified by the reproduction com- 
mand (steps 16-20). 

[0151] For example, if the reproduction command 
specifies that the meeting data 44 is to be reproduced in 
units of data associated with source devices (step 1 6), 

45 the meeting data 44 is reproduced in units of data asso- 
ciated with source devices (step 1 8). 
[0152] If the specified reproduction command is not 
for each source devices (step 16), a specified part of the 
meeting data is reproduced (step 20). More specifically, 

so for example, the control unit 90 determines which chap- 
ter and section of the presentation data 1420 are speci- 
fied and reads the specified part of the meeting data 44 
from the storage unit 40. The data read by the control 
unit 90 is then reproduced by the reproduction unit 20. 

55 Thus, the specified part of data is reproduced. 

[0153] Instead of specifying either source devices 
or a particular part in an alternative fashion, it may also 
be possible to specify both source devices and a partic- 
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ular part at the same time. 

[0154] The manner of generating and reproducing 
meeting data has been described above. In the example 
described above, the tablet 410 is used as the input 
device 400. Another example is described below in 
which a PC 420 is used as the input device 400. 

(Example of a Meeting System in which a PC is used as 
the Input Device) 

[0155] Rgure 6 is a functional block diagram of a 
meeting system according to another embodiment. 
[01 56] A liquid crystal projector 202 and an external 
storage device 240 are connected to each other via an 
IEEE-1394 bus 300, and the liquid crystal projector 202 
and a PC 420 are connected to each other via an optical 
fiber network 310. 

[0157] This type of meeting system may be used, 
for example, when a meeting is held at remote places 
connected to each other. Herein, let us assume that the 
PC 420 located in the USA issues a drawing command 
to the liquid crystal projector 202 located in Japan. 
[0158] More specifically, we assume herein that a 
presentation is performed using the projector 200 at a 
meeting place in Japan, and a meeting participant 1 002 
in the USA displays the presentation screen using the 
PC 420 and writes on the presentation screen gener- 
ated by the liquid crystal projector 200 in Japan. 
[0159] The PC 420 includes a control unit 422 and 
a transmitting/receiving unit 424, wherein the control 
unit 422 includes software such as a Web browser for 
displaying the presentation screen, an OS (operating 
system), TC/IP (Transmission Control Protocol/Internet 
Protocol), and PPP (Point to Point Protocol), and the 
transmission/receiving unit 424 includes an ATM switch. 
[0160] The liquid crystal projector 202 includes a 
generation unit 12, a conversion unit 52, a control unit 
92, and a communication interface unit 32, wherein the 
generation unit 12 includes software such as a CGI 
(Common Gateway Interface) program, an httpd (Hyper 
Text Transfer Protocol Daemon) program, and a drawing 
API (Application Programming Interface) program, the 
conversion unit 52 include a virtual machine 502, the 
control unit 92 includes software such as a distributed 
OS kernel, a TCP/PP program, a PPP program, and an 
IEEE-1394 bus class driver, and the communication 
interface unit 32 includes a transmitting/receiving unit 
(including an ATM switch) and an IEEE-1394 bus class 
driver. 

[0161] The external storage unit 240 includes a 

control unit 290 and a communication interface unit 292 

including an IEEE-1394 bus class driver. 

[0162] Generation of meeting data in the present 

meeting system is described below. 

[0163] When a presentation image is displayed on 

the PC 420 in the USA, the meeting participant 1002 

operates the PC 420 so as to write into the presentation 

image on the Web browser on the screen. 



[01 64] This operation command is converted by the 
control unit 422 into a format according to the TCP/IP 
protocol or the like and supplied-data including the 
operation command is converted into a format which 

5 allows a compiler to convert the supplied-data into a 
data format for generating meeting data. The resultant 
supplied-data is transmitted from the transmit- 
ting/receiving unit 424 to the liquid crystal projector 202 
via the optical fiber network 31 0. 

w [0165] In the liquid crystal projector 202, the com- 
munication interface unit 32 receives the transmitted 
supplied-data, and the control unit 92 performs a trans- 
fer control operation. The transmitted supplied-data is 
converted by the virtual machine 500 into a data format 

is which allows generation of meeting data, and the gener- 
ation unit 1 2 generates meeting data. 
[01 66] The supplied-data received from the PC 420 
and the generated meeting data are transmitted from 
the communication interface unit 32 to the external stor- 

20 age unit 240 via the IEEE-1 394 bus 300. In the external 
storage unit 240, the supplied-data and the meeting 
data received via the transmitting/receiving unit 292 are 
stored by the control unit 290 wherein the supplied-data 
and the meeting data are managed by the control unit 

25 290 in predetermined units of data associated with the 
respective processing apparatus. 
[0167] The generated meeting data is displayed at 
the meeting place in Japan using the liquid crystal pro- 
jector 202 and is also transmitted to the PC 420 via the 

30 communication interface unit 32. The PC 420 again dis- 
plays the received meeting data on the screen. 
[0168] Although data having a large size, such as 
the meeting data, is transmitted in the transmit- 
ting/receiving process and the data transmission proc- 

35 ess described above, use of the IEEE-1394 bus 300 
and the optical fiber network 310 allows the transmis- 
sion to be performed at a very high speed. 
[0169] Thus, the meeting participant 1002 in the 
USA can remotely operate the liquid crystal projector 

40 202 as if the meeting participant 1 002 were operating it 
at the presentation place in Japan. 
[0170] Because the supplied-data and the meeting 
data are stored in the external storage device 240 con- 
nected to the PC 420 via the high-speed transmission 

45 line, a desired part can be immediately reproduced in 
response to an operation of the PC 420. 
[0171] Thus, it is possible to realize a meeting sys- 
tem capable of quickly playing back meeting data even 
when a meeting is held at remote places. 

so [0172] By providing the external storage device 240 
for storing the meeting journal (history) separately from 
the projector 202, it becomes possible to construct the 
external storage device 240 with hard disks in the form 
of RAID (Redundant Array of Inexpensive Disks) 

55 thereby achieving high reliability of data and high stor- 
age capacity without having to change the size of the 
liquid crystal projector 202. 

[0173] Even in the case where the storage device 
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for storing the meeting data is provided in a form sepa- 
rate from the liquid crystal projector 202, substantially 
no problems occur because communication between 
the liquid crystal projector 202 and the external storage 
device 240 is performed at a very high speed. 
[0174] In the example described above, the PC 420 
is used as the input device 400. Now, another example 
is described below in which a server device is employed 
as the input device 400 thereby distributing supplied- 
data. 

(Example of a Meeting System Using a Server Device 
as a Data Distributing Device) 

[0175] Figure 7 is a functional block diagram of a 
meeting system according to yet another embodiment. 
[01 76] In the present embodiment, the meeting sys- 
tem includes a liquid crystal projector 200 for reproduc- 
ing meeting data and a server device 100. 
[0177] The liquid crystal projector 200 is similar to 
the liquid crystal projector 200 described above. 
[0178] The server device 100 includes a storage 
unit 102 for storing display data, control data, compo- 
nent objects, etc., a transmitting/receiving unit 104, and 
a control unit 106 for controlling transmission of data 
between the storage unit 102 and the transmit- 
ting/receiving unit 104. 

[0179] Specific examples of the display data include 
image data, presentation data, and meeting data. Spe- 
cific examples of the control data includes a device 
driver, data such as coordinates for specifying the draw- 
ing range, and data for specifying the type of an object 
to be drawn, such as a line, a circle, etc. 
[0180] The processing system should be designed 
taking into account the fact that image data can be gen- 
erated in two different forms. In the first form, the whole 
of an image is described as a set of pixels. When a pho- 
tograph of a natural image is sampled using an image 
scanner, each pixel is described by halftone color data, 
and the image as a whole is described by a set of such 
pixels. 

[0181] In the second form, pixels are generated by 
command words. For example, in a processing system 
which represents a graphics image by a combination of 
lines, Bezier curves, circular arcs, and the like, a line 
generation command (which generally specifies the 
start coordinates, the end coordinates, and the width of 
a line to be drawn) generates pixels by generating a 
sequence of points depending upon the resolution and 
the coordinate system of the processing system thereby 
drawing a part of a graphics image. 
[0182] In most cases, computers have an image 
display system capable of representing images by a set 
of pixels according to the former method and also by 
command words according to the latter method. When 
characters are generated using an outline font, the orig- 
inal shapes of characters are described by line and 
curve drawing command words. In this case, therefore, 



the latter method is used. As will be described later, 
drawing of an image over a wide area using a plurality of 
liquid crystal projectors by means of generation of pixels 
according to command words is one example in which 

5 distributed processing may be advantageously used. 
[0183] When pixels are generated according to 
drawing commands, a program for generating pixels is 
necessary, wherein the program has to be executable 
on hardware including a processor. In the present 

10 embodiment, such an execution unit of program are 
referred to as "component object". 
[01 84] A component object is used as a part of soft- 
ware for generating or reproducing an image. Specific 
examples of component objects include JAVA applets 

is and JAVA Beans. 

[01 85] Herein, let us assume that the server device 
1 00 is a Web server and that various data for generating 
meeting data are stored in the storage unit 102. 
[0186] The liquid crystal projector 200 is capable of 

20 downloading device drivers, JAVA applets, and the like 
from the server device 100. 

[0187] This makes it possible to easily extend the 
functions of the liquid crystal projector 200. That is, 
when it is required to hold a meeting in a new fashion, 

25 the convener of the meeting may store necessary infor- 
mation in the server device 1 00 and the meeting partic- 
ipant 1002 may acquire necessary information from the 
server device 1 00 and incorporate it into the liquid crys- 
tal projector 200, thereby quickly adapting to the meet- 

30 ing in the new fashion. 

[0188] More specifically, for example, when the liq- 
uid crystal projector 200 currently has a function of 
drawing a line in a part of the screen, if a component 
object having a function of enclosing a part of the 

35 screen with a circle is received and incorporated into a 
program for generating meeting data, the liquid crystal 
projector 200 acquires an additional function of enclos- 
ing a part of the screen with a circle. 
[0189] Because functions can be extended using 

ao not hardware but software, it is possible to simplify the 
liquid crystal driving circuit or the like. In the liquid crys- 
tal projector, image data is generally converted by an 
A/D converter into a digital signal, and image informa- 
tion is stored in a first frame memory. Subsequently, the 

45 convolution of the image information is calculated by the 
digital fitter, and the resultant data is stored in a second 
frame memory. The image data stored in the second 
frame memory is then read in a fixed cycle by the liquid 
crystal controller to display the image data on a liquid 

so crystal light valve. 

[0190] Herein, the convolution refers to a technique 
of filtering an image so as to modify the image quality by 
changing tap coefficients according to the sharpness of 
the image. 

55 [0191] In these driving circuits, the image is 
degraded by a phase difference due to a difference in 
input image data. A high-performance PLL circuit or the 
like is required to reduce the phase difference. When a 
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plurality of liquid crystal projectors with different resolu- 
tions are interconnected, it is required to provide a scal- 
ing circuit for performing image processing so as to 
interpolate an image. However, such image processing 
causes degradation in image quality. 
[0192] In the present embodiment, when image 
data is input to the liquid crystal projector 200, applica- 
tion software, which operates various parts of the liquid 
crystal projector 200 including the virtual machine 500, 
performs data conversion upon the input image data in 
accordance with the number of pixels of the liquid crys- 
tal without causing image degradation which will occur 
when image processing is performed using the scaling 
circuit In this technique, it is not required to dispose a 
plurality of frame memories, it is possible to simplify the 
circuit configuration. 

[0193] A specific example of such application soft- 
ware is one which generates an image to be displayed 
on a VRAM according to the image data input via the 
virtual machine 500 and then displays the image on the 
VRAM onto the liquid crystal panel via the liquid crystal 
controller. 

[0194] The present invention has been described 
above mainly for the combination of the liquid crystal 
projector 200 and the input device 400. Similar advan- 
tages are also obtained for a combination of the liquid 
crystal projector 200 and the output device 600. 
[0195] That is, meeting data is generated using the 
liquid crystal projector 200, and the generated meeting 
data is transmitted, using the communication interface 
unit 30, to the output device 600. 
[0196] Herein, if a printer is employed as the output 
device 600, the meeting participant 1002 may issue an 
output command to print the meeting data. 
[0197] On the other hand, if a display is employed 
as the output device 600, the meeting participant 1002 
may issue an output command to display the meeting 
data. 

[0198] In these cases, the output command may 
also be issued in particular units of data associated with 
the respective input devices 400, and the meeting par- 
ticipant 1002 can obtain the requested meeting data 
immediately after issuing the command. 
[0199] Although the meeting system may be con- 
structed using the liquid crystal projector 200 as a main 
device as in the above-described examples, the meet- 
ing system may also be constructed in another fashion 
using a control device. 

(Example of a Meeting System Using a Control Device) 

[0200] Figure 8 is a schematic diagram illustrating a 
meeting system using a control device 900. 
[0201] One control device 900 is connected to a 
plurality of processing apparatus for processing meeting 
data, via a network including IEEE-1394 buses 300 
serving as transmission lines, so that supplied-data is 
transmitted and received among the processing appa- 



ratuses and meeting data is generated thereby. 
[0202] The control device 900 includes therein a 
storage unit 910, a management unit 920 for managing 
connections of the respective processing apparatus 

5 with the network and also managing the data in the stor- 
age unit 40, and a transmission control unit 930 for con- 
trolling transmission of data within. 
[0203] Examples of processing apparatus include a 
portable information terminal 402, a scanner 404, a fiq- 

w uid crystal projector 200, a PC 400, and a printer 602. 
[0204] In this meeting system, meeting data is proc- 
essed as described below. 

[0205] Figure 9 is a flow chart illustrating the 
processing flow associated with the meeting system 

15 using the control device 900. 

[0206] First, the control device 900 is activated and 
connected to the IEEE-1 394 bus 300. In this state, other 
processing apparatus are also connected to the IEEE- 
1394 bus 300 (step 32). 

20 [0207] When a certain processing apparatus is con- 
nected, supplied-data including a packet indicating the 
connection and also indicating a service to be provided 
by that processing apparatus is transmitted to the con- 
trol device 900. Herein, services refer to functions pro- 

25 vided by the respective processing apparatus. 

[0208] Upon receiving the supplied-data including 
the above packet, the control device 900 checks, using 
the management unit 920, the management table 
stored in the storage unit 910 to detect already-regis- 

30 tered services (step 34). If an identical service to be pro- 
vided has been already registered, arbitration such as 
assignment of priorities is performed (step 36). 
[0209] After checking the service, the management 
unit 920 registers the service in the management table 

35 (step 38). 

[021 0] Figure 1 0 is a schematic diagram illustrating 
an example of the management table 912. 
[021 1 ] The management table 912 includes, mainly, 
IDs for identifying the respective processing apparatus, 

40 services provided by the respective processing appara- 
tus, and the status of the respective processing appara- 
tus. The IDs for identification are uniquely assigned so 
that different processing apparatus do not have the 
same ID even when a great number of processing appa- 

45 ratus are connected to the network. 

[0212] If the control device 900 receives supplied- 
data including a packet indicating a service request 
(step 40), the control device 900 searches, using the 
management unit 920, the management table 912 for a 

so processing apparatus which is available for providing 
the requested service. 

[0213] For example, when the portable information 
terminal 402 issues a request for printing of a part of the 
meeting data, the control device 900 searches, using 
55 the management unit 920, the management table 912 
for a processing apparatus which provides a printing 
service. If the printer 602 is detected as an apparatus 
which provides the printing service, the control device 
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900 then checks the status of the printer 602. If the 
printer is available for use, the transmission control unit 
930 establishes a connection between, the portable 
information terminal 402 which has issued the request 
for the service and the printer 602 which is to provide 5 
the service. 

[0214] Once the connection has been established, 
it becomes possible to transmit and receive supplied- 
data such as the meeting data between the requesting 
apparatus and the providing apparatus without having io 
to pass the data through the control device 900. 
[0215] In this specific case, for example, a part of 
the meeting data is transmitted from the portable infor- 
mation terminal 402 to the printer 602 after the estab- 
lishment of the connection, and the printer 602 provides is 
the printing service (step 42). 

[0216] As described above, the use of the control 
device 900 makes it possible to realize a meeting sys- 
tem capable of managing the services in a centralized 
fashion and flexibly changing processing apparatus in 20 
accordance with a meeting situation. 
[021 7] Also in such a meeting system, it is desirable 
that the virtual machine 500 be provided in the control 
device 900 and in the respective processing apparatus. 
The use of the virtual machine 500 allows supplied-data 25 
to be transmitted without concern for the type of an 
apparatus to which the supplied-data is to be transmit- 
ted and the type of the OS used in the apparatus. This 
allows the apparatus to be configured more freely, 
thereby allowing meetings to be performed in a variety 30 
of fashions. 

[0218] One known technique of realizing the con- 
nection between the control device 900 and a plurality of 
processing apparatus is the Jini technique developed by 
Sun Microsystems, Inc. of the USA. However, the tech- 35 
nique according to the present embodiment is signifi- 
cantly different from the Jini technique in that the 
meeting data 44 shown in Figure 4 can be stored in the 
storage unit 910 and the meeting data 44 in the storage 
unit 91 0 can be updated and managed. 40 
[0219] In the examples described above, each 
processing apparatus provides one service. Now, 
another example is described below in which one serv- 
ice is provided by a plurality of meeting data reproduc- 
ing apparatus, that is, meeting data is reproduced by as 
means of distributed processing. 

(Description of Distributed Processing) 

[0220] A large number of application software so 
developed under commercial PC OSs are translated by 
means of compilation into machine language which can 
be directly interpreted by a microprocessor. In this tech- 
nique, it is generally required, from the beginning of the 
development, to take into account the architecture of ss 
microprocessors by which the application software is to 
be used and also the programming interface with serv- 
ice routines of OSs (such an interface is generally called 



API (Application Programming Interface)). 
[0221] In the meeting system according to the 
present embodiment, the liquid crystal projector 200 or 
a PC or a WS used as the processing apparatus 700 is 
used as a main apparatus which translates and exe- 
cutes the meeting data 44 or primitive presentation 
data. 

[0222] When the liquid crystal projector 200 is pro- 
duced for commercial use, in order to provide best 
apparatus with reasonable prices to users, the design 
thereof should not be based upon a particular micro- 
processor. This is also true for the processing apparatus 
700. In some cases, it is desired to use a portable infor- 
mation terminal as the processing apparatus 700 
instead of a PC or a WS. This can occur, for example, 
when it is desired to use the processing apparatus 700 
at an outside place. 

[0223] If it is assumed to have various different envi- 
ronments in which various types of microprocessors 
with different specifications and various OSs with differ- 
ent APIs are used together, an interpreter of a virtual 
machine (such as the virtual machine 500) should be 
used to handle the differences by means of abstraction 
thereby providing an environment in which any appara- 
tus can be used in common. 

[0224] One main problem which can be solved by 
the use of a virtual machine interpreter is elimination of 
differences in machine architecture (abstraction of exe- 
cution environments). 

[0225] Supplied-data such as moving image data, 
which is transmitted and received within the meeting 
system, has a large data size. In particular when a 
meeting is performed for a long time such as several 
hours, a large amount of data is frequently transmitted 
and received. 

[0226] In order to efficiently deal with a lot of data 
with large data sizes, not only the interpreter of the vir- 
tual machine but also a high-speed transmission line 
and distributed processing are required so that process- 
ing loads are dynamically distributed among the 
processing apparatuses. 

[0227] Figure 1 1 illustrates an example of a manner 
in which an image is displayed by means of distributed 
processing, wherein Figure 1 1 (A) illustrates an example 
in which an image is displayed using only one liquid 
crystal projector and Figure 1 1 (B) illustrates an example 
in which an image is displayed using four liquid crystal 
projectors. 

[0228] In the case where an image is displayed 
using one liquid crystal projector 200, when a PC which 
provides meeting data to the liquid crystal projector 200 
has a UXGA resolution, that is, a resolution of 1600 {x} 
1200 dots, if the liquid crystal projector has an XGA res- 
olution, that is, a resolution of 1 024 {x} 768 dots, there is 
a possibility that, in response to a command issued by a 
presenter, a pointer points to coordinates such as 
(1500, 920) which can be displayed on the PC but can- 
not be displayed by the liquid crystal projector 200. 
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[0229] If such an event actually occurs, the liquid 
crystal projector 200 cannot display the coordinates as 
shown in Figure 1 1 (A). In this case, the pointer does not 
move in accordance with the command issued by the 
presenter. This could prevent the presentation from 
being effectively performed. 

[0230] The above problem can be avoided if four liq- 
uid crystal projectors 200 are used to project four 
images 1210-1 to 1210-4, respectively, in a task-distrib- 
uted fashion so as to support the area corresponding to 
the display area of the PC, as shown in Figure 1 1 (B). 
[0231] Figure 12 is a schematic diagram illustrating 
a manner in which four liquid crystal projectors 200-1 to 
200-4 display an image in a task-distributed fashion. 
[0232] In order to form one original image by dis- 
playing partial images using a plurality of liquid crystal 
projectors, it is required to properly determine the areas 
displayed by the respective projectors. The processing 
of displaying spatially divided areas of an image using 
four liquid crystal projectors is a paradigm of parallel 
processing. It is convenient to describe a parallel syntax 
associated with the parallel processing when a primitive 
presentation file is produced using application software 
on the processing apparatus 700. Japanese Patent 
Application Publication No. 6-4498 discloses a method 
of writing a parallel execution unit in a scope from cobe- 
gin to coend and also a method of interpretation thereof, 
which can be employed in the present invention. 
[0233] Figure 13 is a schematic diagram illustrating 
a communication method using a virtual machine 500, 
wherein Figure 13(A) illustrates a conventional commu- 
nication method and Figure 13(B) illustrates a commu- 
nication method according to the present embodiment 
[0234] In the case where a virtual machine 500 is 
simply installed in each projector 200 to perform 
dynamic distributed processing, when the application 
software, that is, the application layer program 12, is 
produced, great care should be taken to ensure that 
each liquid crystal projector 200 can deal with the cor- 
rect drawing area assigned to it 

[0235] In general, in order to process an execution 
unit of a program in parallel, the following two conditions 
should be met. Firstly, the processing system including 
the OS which executes the program must have a 
resource capable of executing threads of the program, 
that is, capable of executing execution units in parallel. 
More specifically, there must be as many independent 
processors as there are parallel processing lines. Sec- 
ondly, the program to be processed should be described 
in units of threads executable in parallel, and further- 
more the program should be described so that the 
processing system can detect the threads. 
[0236] In the present embodiment, "distributed exe- 
cution" is a wide concept extended from "parallel execu- 
tion". That is, "parallel execution" is a special case of 
■distributed execution" in which processing units are 
distributed to a plurality of processing systems and are 
preferably executed in parallel in terms of time and the 



results are required to be synchronized at a certain 
point of time. 

[0237] In the case where two liquid crystal projec- 
tors 200-5 and 200-6 are connected to each other via an 

5 IEEE-802.3 bus 192 as shown in Figure 13(A), a con- 
nection between application layer programs 12-5 and 
12-6 is established wherein each application layer pro- 
gram cares about the other application layer program. If 
the liquid crystal projector 200-5, which is a first projec- 

io tor which starts interpretation of primitive presentation 
data, detects, in a statement of a program, a part which 
is out of the allowable display range, the liquid crystal 
projector 200-5 attempts to pass that part to the liquid 
crystal projector 200-6. 

15 [0238] More specifically, the control unit reads the 
transmission control program of the built-in OS of the 
liquid crystal projector 200 and establishes a connec- 
tion to the liquid crystal projector 200-6 via the IEEE- 
802.3 bus 192. The control unit then transmits, to the 

20 liquid crystal projector 200-6, the part in the range to be 
processed by the liquid crystal projector 200-6. 
[0239] The application layer program 12-5 is 
required to sequentially perform connection of the net- 
work, opening of the line, and the transmission of the 

25 part to be processed, using a service routine of the built- 
in OS. Similarly, the application layer program 12-6 is 
required to sequentially perform connection of the net- 
work, accepting of the opening of the line, and reception 
of the part to be processed. 

30 [0240] Because a large number of processes such 
as those described above are required to be performed 
to use a plurality of liquid crystal projectors, the specifi- 
cations of the application layer programs 12-5 and 12-6 
described in primitive presentation files become compli- 
es cated. Besides, they have to be rewritten to adapt to 
each execution environment. 

[0241] As described above, the application layer 
program 12 used in this technique is a primitive presen- 
tation data produced by another application program for 

40 producing presentation data. As described earlier with 
reference to Figure 4, the content of the primitive pres- 
entation data can be regarded as a set of command 
words of an intermediate language object to be exe- 
cuted by the virtual machine 500. 

45 [0242] In order to achieve simplification in use, the 
application layer program should be described, on the 
assumption that it may be executed by means of parallel 
processing, so as to include a plurality of parallel-syntax 
expressions so that the application layer program is exe- 

so cuted in parallel when parallel processing is available in 
the execution environment Alternatively, when the 
application layer program is executed, the virtual 
machine 500 may dynamically and autonomously com- 
municate with another virtual machine to distribute the 

55 process. 

[0243] One technique of describing a plurality of 
parallel processing syntax expressions in advance 
according to the former method is to employ the com- 
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munication scheme between intermediate language 
interpreters disclosed in Japanese Patent Application 
Publication No. 6-4498 filed by the present applicant. 
[0244] Examples of the latter method of dynami- 
cally and autonomously communicating with another 
virtual machine include a method using a JAVA virtual 
machine and a method based on a multi-agent tech- 
nique. 

[0245] By employing such a method, it becomes 
possible to increase the number of liquid crystal projec- 
tors to, for example, 16, 64, or more projectors, without 
having to rewrite the primitive presentation data. 
[0246] In the present embodiment, as shown in Fig- 
ure 13(B), an IEEE-1394 bus 300 is employed to 
achieve remote access, among respective nodes, to 
memory resources. 

[0247] In the case where the communication 
method between intermediate language interpreters, 
disclosed in Japanese Patent Application Publication 
No. 6-4498 filed by the present applicant, is employed, 
the master interpreter of the virtual machine 500-1 of 
the liquid crystal projector 200-1 loads, at a loading 
stage, an object code described in an intermediate lan- 
guage into the work area of the slave interpreter which 
is a process executed in a memory space of another liq- 
uid crystal projector 200-2. The master interpreter then 
loads stack initialization data. In accordance with the 
stack initialization data, the master interpreter stores ini- 
tial data into a stack and sets a stack pointer. 
[0248] Subsequently, table initialization data is 
loaded and a sequence of processes is performed to ini- 
tialize the contents of a run-time block management 
table and a common resource management table. The 
above-described operation may be achieved by means 
of communication using an RS-232C serial line or may 
be achieved with the assistance of an upper-layer proto- 
col implemented in a layer equal to or higher than a 
transport layer such as a network file system as is used 
in the UNIX OS or the like. However, in orderto achieve 
remote memory access at a practical processing speed, 
the operation should be achieved using an IEEE-1394 
bus transaction. 

[0249] This makes it possible to produce the appli- 
cation layer programs 12-1 and 12-2 without concern for 
drawing areas to be dealt with by the respective applica- 
tion layer programs 12-1 and 12-2. In this case, it 
appears as if a virtual connection were established 
between the virtual machines 500 at a lower level below 
the application layer programs 12-1 and 12-2. 
[0250] The distributed processing according to the 
present embodiment is described in further detail below 
for the case where JAVA virtual machines are employed 
as the virtual machines 500. 

[0251 ] Figure 1 4 is a functional block diagram asso- 
ciated with the distributed processing according to the 
present embodiment 

[0252] The liquid crystal projector 200-1 includes a 
conversion unit 50 including a virtual machine 500 for 



converting supplied-data received from another liquid 
crystal projector 200-2 or the like serving as a data sup- 
ply apparatus into a data format which allows genera- 
tion or reproduction, and a communication interface unit 

5 30 for receiving, from the input device 400, supplied- 
data which is convertible by the conversion unit 50. 
[0253] The liquid crystal projector 200 also includes 
a generation unit 10 for generating meeting data on the 
basis of the supplied-data converted by the conversion 

w unit 50, a control unit 90 for storing the generated meet- 
ing data in a storage unit 40 in such a manner that the 
meeting data is managed in predetermined units of data 
for each of other liquid crystal projectors 200 and for 
reading meeting data in predetermined units of data 

is associated with each of the respective other liquid crys- 
tal projectors 200, and a reproduction unit 20 for repro- 
ducing the meeting data read. 

[0254] The storage unit 40 also stores the manage- 
ment table 42 and other data used by the control unit 
20 90, in addition to the meeting data 44 including presen- 
tation data and received supplied-data. 
[0255] The storage unit 40 is accessible by the 
other liquid crystal projectors 200 via the communica- 
tion unit 30. 

25 [0256] The virtual machine 500 according to the 
present embodiment is described below. 
[0257] Figure 15 is a functional block diagram illus- 
trating a software part and a hardware part of the pro- 
jector 200. 

30 [0258] The software part includes the generation 
unit 10 including a voice processing API (Application 
Programming Interface) and an image processing API, 
the control unit 90 including a plurality of command 
words, a dispatcher to the command words, a plurality 

35 of device drivers, and a run-time library, and the virtual 
machine 500. 

[0259] Herein, instead of the voice processing API 
or the image processing API, a voice processing class 
or an image processing class may be employed. 

40 [0260] In the present embodiment, the virtual 
machine 500 refers to means for reading files in a com- 
mon format and performing operations specified in the 
files. Specific examples include a JAVA virtual machine 
and a virtual machine having an interpreter capable of 

45 performing parallel processing such as one that is dis- 
closed in Japanese Patent Application Publication No. 
6-4498 cited earlier. 

[0261] The JAVA virtual machine may be imple- 
mented in the form of an interpreter or a compiler in the 
50 software part or may be implemented with a dedicated 
CPU in the hardware unit In the present embodiment, 
the JAVA virtual machine is implemented in the software 
unit 

[0262] The virtual machine 500 includes a plurality 
55 of threads each including one program counter and one 
stack and also includes a head area. The stack and the 
head area are work areas which also serve as the stor- 
age unit 40. 
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[0263] The use of the plurality of threads allows 
multithread processing. This improves the execution 
performance and the concurrency of distributed 
processing. 

[0264] The hardware part includes a reproduction 
unit 20 including a display unit, a control unit 90 includ- 
ing a video controller, a storage unit 40 including a video 
RAM (V-RAM), and a communication interface unit 30 
including an IEEE-1394 link layer and an IEEE-1394 
physical layer. 

[0265] A practical example of the displaying proc- 
ess using a plurality of liquid crystal projectors 200-1 
and 200-2 is described below. 

[0266] Herein, it is assumed that the liquid crystal 
projector 200-1 serves as a master projector and the liq- 
uid crystal projector 200-2 serves as a slave projector. 
[0267] Furthermore, let us assume that the liquid 
crystal projector 200-1 displays an image 1210-1 in the 
range of coordinates (0, 0) to coordinates (1020, 768). 
The drawing information indicating the drawing area is 
stored in the storage unit 40. 

[0268] If the second liquid crystal projector 200-2 is 
connected to the IEEE-1394 bus 300, it becomes possi- 
ble for the liquid crystal projector 200-1 serving as the 
master projector and the liquid crystal projector 200-2 to 
start to transmit and receive supplied-data. 
[0269] At this stage, the liquid crystal projector 200- 
2 can recognize that the liquid crystal projector 200-1 is 
currently in operation. Furthermore, the liquid crystal 
projector 200-2 checks the drawing information stored 
in the storage unit 40-1 of the liquid crystal projector 
200-1 to detect the drawing area dealt with by the liquid 
crystal projector 200-1 . 

[0270] After performing the above recognition, the 
liquid crystal projector 200-2 reads image information, 
to be displayed by the liquid crystal projector 200-2, 
from the storage unit 40-1 of the liquid crystal projector 
200-1 and converts it using the virtual machine 500 into 
a data format that can be processed by the liquid crystal 
projector 200-2. The resultant data is written into the V- 
RAM area and displayed on the display unit under the 
control of the video controller. 

[0271] As described above, the stack area is pro- 
vided in the storage unit 40 for each thread. Therefore, 
even when the stack area in a certain thread is being 
used in multithread processing, the stack area in 
another thread can be used. Thus, substantially no deg- 
radation in concurrency occurs even when the storage 
unit 40 is shared. 

[0272] Furthermore, the use of the IEEE-1394 bus 
300 and the IEEE-1394 bus interface allows supplied- 
data to be transmitted and received at a high speed. 
Therefore, even when the storage unit 40 is shared, the 
respective projectors 200 can access the storage unit 
40 of another liquid crystal projector 200 at a high speed 
similar to the speed at which the projectors 200 access 
their own storage units 40. 

[0273] In some cases, the resolutions of the liquid 



crystal projectors 200 used in a meeting system are dif- 
ferent from each other. For example, a certain liquid 
crystal projector 200 has a VGA resolution with 640 {x} 
480 dots, another liquid crystal projector 200 has an 
5 SVGA resolution with 800 {x} 600 dots, still another liq- 
uid crystal projector 200 has an XGA resolution with 
1 024 {x} 768 dots, and so on. 

[0274] Even in such a case, for example, coordi- 
nates (1500, 920) can be displayed, if required to do so, 

10 by combining the liquid crystal projectors 200 having dif- 
ferent resolutions. For example, when the master liquid 
crystal projector 200 has a VGA resolution, a 1920 {x} 
1440 display area can be covered by combining a total 
of nine liquid crystal projectors 200, and thus coordi- 

is nates (1500, 920) can be displayed. 

[0275] Even in this case, the slave liquid crystal pro- 
jector 200 can check the drawing information stored in 
the storage unit 40 of the master liquid crystal projector 
200 and can automatically adjust the resolution accord- 

20 ing to the drawing information. 

[0276] Because meeting data can be generated in 
an efficient fashion by means of distributed processing 
as described above, even a large size of meeting data 
which needs a large amount of processing can be gen- 

25 erated and reproduced at a comfortable speed. Thus, it 
is possible to realize a quick-responsive meeting sys- 
tem. 

[0277] Instead of employing the memory sharing 
technique, the distribution processing may also be 
30 achieved by means of an object delivering technique. 
[0278] Some methods of realizing meeting systems 
have been described above. Meeting systems having 
similar advantages may also be realized using a compu- 
ter-readable information storage medium. 

35 

(Description of Information Storage Medium) 

[0279] Figure 16 is a functional block diagram of an 
example of an information storage medium according to 

40 the present embodiment 

[0280] The information storage medium 1400 
includes storage information 1410 readable by a com- 
puter 1200, wherein information for realizing various 
functions described above is stored in the storage infor- 

45 mation 1410. 

[0281] The computer 1200 includes a transmit- 
ting/receiving unit 1230 for communicating with another 
processing apparatus 1100 via a communication line 
1300, a storage unit 1240 for storing various data, pro- 

so grams, and the like, a processing unit 1 250 for perform- 
ing image processing and the like, a reproduction unit 
1220 for reproducing data such as image data, and an 
information reading unit 1290 for reading information 
from the information, storage medium 1400. 

55 [0282] Specific examples of these hardware units 
are as follows. A communication device or an ATM 
switch having an IEEE-1394 interface may be employed 
as the transmitting/receiving unit 1230, a ROM, RAM, or 
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the like as the storage unit 1240, a display, a monitor, a 
projector, or the like as the reproduction unit 1220, and 
a CPU, an image processor, or the like as the process- 
ing unit 1250. 

[0283] Specific examples of the information storage 
medium 1400 include a medium such as a CDROM, a 
DVD ROM, or the like from which information stored 
thereon is read using a laser beam, a hard disk from 
which information stored thereon is read magnetically, 
and a memory. 

[0284] Instead of connecting the information stor- 
age medium 1400 directly to the information reading 
unit 1290, the storage information 1410 stored in a 
server device may be downloaded to the computer 1 200 
via the communication line 1300. 
[0285] Specific examples of the communication line 
1300 serving as the transmission line include an IEEE- 
1 394 bus and an optical fiber. 

[0286] In order to realize the journal capability 
described earlier, the storage information 1410 may be 
formed to include information for generating meeting 
data such that supplied-data received from a plurality of 
processing apparatus 1 100 via the communication line 
1300 serving as the transmission line is reflected in the 
meeting data, wherein the information includes presen- 
tation information, storing information for storing the 
supplied-data in the storage unit 1240 such that the 
supplied-data is managed separately for each process- 
ing apparatus 1100, reading information for reading, 
from the storage unit 1240, meeting data including at 
least a part of the supplied-data and the presentation 
information, in accordance with a reproduction com- 
mand issued by a meeting participant 
[0287] This allows meeting participants to immedi- 
ately play back past meeting data by issuing a com- 
mand. 

[0288] Preferably, the reading information includes 
information for reading, in response to a reproduction 
command, the meeting data stored in the storage unit 
1240 in units of data associated with the respective 
processing apparatus 1 1 00. 

[0289] The use of the reading information makes it 
possible to determine which supplied-data is received 
from which processing apparatus 1100. 
[0290] Furthermore, it also becomes possible to 
reproduce meeting data such that supplied-data associ- 
ated with the respective processing apparatus 1100 is 
reflected in the meeting data. More specifically, for 
example, when a plurality of meeting participants are 
distributing input data using their own input devices, it is 
possible to play back the meeting data in units of data 
associated with the respective input devices, that is, in 
units of data input by the respective meeting partici- 
pants. 

[0291] Furthermore, it is also preferable that the 
storage information 1410 include information for record- 
ing images of a meeting scene, the storing information 
include information for storing the image data as a part 



of the meeting data into the storage unit 1240 in partic- 
ular units of data, and the reading information include 
information for reading, in response to the reproduction 
command, the meeting data stored in the storage unit 

5 1240 in particular units of data. 

[0292] This makes it possible to reproduce the 
recorded images of the meeting scene without delay. 
Because the image of the object includes not only 
reproduced presentation data but also the motion of the 

io presenter, it is possible to better understand the situa- 
tion of the meeting. 

[0293] It is also desirable that the storage informa- 
tion 1410 include recording information for recording the 
voice during a meeting, and it is desirable that the stor- 
15 ing information indicate that the recording data is stored 
in the storage means as a part of the meeting data in 
predetermined units of data. 

[0294] This makes it possible to reproduce voice 
data together with other data, and thus it becomes pos- 

20 sible to better understand the meeting situation. 

[0295] Herein, specific examples of the particular 
units of data are chapters, sections, and pages. For 
example, if a meeting participant issues a command to 
request reproduction of Section 2 in Chapter 3, the 

25 specified part of the data is immediately played back 
without delay. 

[0296] Furthermore, it is preferable that the storage 
information 1410 include information for reproducing 
the above information read. 

30 [0297] This makes it possible for the meeting partic- 
ipants to immediately check the meeting data read by 
reproducing the meeting data by means of displaying or 
projecting the associated image or reproducing the 
associated voice data. 

35 [0298] Furthermore, it is also preferable that the 
storage information 1410 include information for trans- 
mitting the above read information to the processing 
apparatus 1 1 00. 

[0299] This makes it possible to reproduce or print 

40 the meeting data using the processing apparatus 1 100 
such as a display device or a printer. 
[0300] The interconnectivity described above can 
be improved by forming the storage information 1400 in 
the manner described below. 

45 [0301 ] For example, the storage i nformation 1 41 0 is 
formed to include interpretation information for inter- 
preting received supplied-data using the virtual 
machine 500 and also include generation information 
for generating the meeting data in accordance with the 

so interpretation result. 

[0302] Thus, by using the virtual machine 500 
which converts the supplied-data described in the com- 
mon format into a particular format which can be inter- 
preted by the apparatus which receives the supplied- 

55 data, it is possible to easily transmit and receive data 
among the processing apparatus 1 100 and the compu- 
ter 1200. This makes it possible to realize a meeting 
system capable of flexibly replacing various processing 



19 



37 



EP 1 094 398 A1 



38 



apparatus with other apparatus. 
[0303] Furthermore, the storage information 1410 
may be formed to include information for generating 
supplied-data which can be interpreted by the virtual 
machine 500 and also include information for distribut- 
ing the generated supplied-data. 

[0304] Thus, by employing the common format for 
supplied-data thereby generating and distributing sup- 
plied-data interpretable by another processing appara- 
tus 1100, it becomes possible for the processing 
apparatus, which receives the supplied-data, to process 
the supplied-data without concern about the type or the 
manufacturer of the apparatus which distributes the 
supplied-data. This makes it easy to transmit and 
receive data among the processing apparatus 1100. 
Thus, it becomes possible to realize a meeting system 
capable of flexibly replacing various processing appara- 
tus 1 100 with other apparatus. 

[0305] Alternatively, the storage information 1410 
may also be formed so as to include presentation data, 
storing information for storing the interpreted supplied- 
data including the input data, received from the 
processing apparatus including a plurality of input 
means, into the storage means such that the supplied- 
data is managed separately for each input means, 
reproduction information for reproducing meeting data 
including at least a part of the input data and presenta- 
tion information from the storage means in accordance 
with a reproduction command. 

[0306] This allows meeting participants to immedi- 
ately play back past meeting data by issuing a com- 
mand. 

[0307] The storing information preferably includes 
information for storing the interpreted supplied-data 
including the input data in the storage unit 1240 such 
that the supplied-data is managed separately for each 
processing apparatus 1100, and the reproducing infor- 
mation preferably includes information for reproducing 
meeting data including at least a part of the input data 
and presentation infonnation from the storage means in 
accordance with a reproduction command. 
[0308] This allows meeting participants to immedi- 
ately play back past meeting data in units of data asso- 
ciated with the respective processing apparatus 1100 
by issuing a command indicating that the meeting data 
should be played back in units of data associated with 
the respective processing apparatus. 
[0309] More specifically, for example, when a plural- 
ity of meeting participants are distributing input data 
using their own input devices, it is possible to play back 
the meeting data in units of data associated with the 
respective input devices, that is, in units of data input by 
the respective meeting participants. 
[0310] Furthermore, it is preferable that the storage 
information 1410 include information for recording 
images of a meeting scene, that the storing information 
include information for storing the recorded image data 
as a part of the meeting data into the storage unit 1410 



in particular units of data, and that the reproducing infor- 
mation include information for reproducing, in response 
to the reproduction command, the meeting data stored 
in the storage unit 1410 in particular units of data. 

5 [0311] This makes it possible to reproduce the 
recorded images of the meeting scene without delay. 
[0312] The recorded image data includes not only 
presentation data to be reproduced but also additional 
information such as that indicating an image pointed to 

10 by the presenter. This allows a better understanding of 
the meeting situation. 

[0313] Herein, specific examples of the particular 
units of data are chapters, sections, and pages. For 
example, if a meeting participant issues a command to 
is request reproduction of Section 2 in Chapter 3, the 
specified part of the data is immediately played back 
without delay. 

[0314] The supplied-data preferably includes at 
least one of image data, an object for generating an 

20 image, an object for controlling the generation of an 
image, an object for reproducing an image, and an 
object for controlling the reproduction of an image. 
[0315] This makes it possible to realize a meeting 
system in which various data can be efficiently transmit- 

25 ted and received among the processing apparatus. 

[0316] It is preferable that the transmission line 
described above include an IEEE-1394 bus. 
[0317] This allows supplied-data or the like to be 
transmitted at a high speed among the processing 

30 apparatus. In particular, when image data is transmit- 
ted, it is required to transmit a large amount of data. 
However, the use of the IEEE-1394 bus makes it possi- 
ble to easily process the image data in real time. 
[0318] Structure of the storage information 1410 

35 preferable for achieving improvement in interconnectiv- 
Ity have been described above. Structure of the storage 
information 1410 preferable for improving the data 
processing efficiency in the distributed processing is 
now described below. 

40 [0319] For example, the storage information 1410 
comprises infonnation for generating meeting data 
while a plurality of processing apparatuses 1 1 00 inter- 
connected via communication lines 1300 serving as the 
transmission lines transmit and receive, and perform 

45 distributed processing on, supplied-data in a common 
format interpretable by a virtual machine 500, wherein 
the information includes information for implementing 
the communication interface 30 which allows the stor- 
age unit 1240 to be shared by other processing appara- 

so tus 1 1 00. 

[0320] This makes it possible to provide a storage 
medium which is accessible by the respective process- 
ing apparatus 1 1 00. This storage technique is effective 
in particular for distributed processing. 

55 [0321] Herein, the transmission line is preferably an 
IEEE-1394 bus, and the communication interface unit is 
preferably an IEEE-1394 bus interface. 
[0322] This allows the respective processing appa- 
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ratus 1 1 00 to access the shared storage unit 1 240 as if 
the access were performed to their own storage areas. 
[0323] Alternatively, the storage information 1410 
comprises information for generating meeting data 
while a plurality of processing apparatuses 1100 inter- 
connected via communication lines 1300 serving as the 
transmission lines transmit and receive, and perform 
distributed processing on, supplied-data in a common 
format interpretable by a virtual machine 500, wherein 
the information includes information for generating sup- 
plied-data in the common format and information for 
transmitting the generated supplied-data to at least one 
of the processing apparatus 1 1 00 having a storage unit 
accessible by the respective processing apparatus 
1100. 

[0324] This technique according to the present 
invention allows supplied-data generated in a share 
mode (the common format) to be stored in the storage 
means in the common form thereby making it possible 
for the respective processing apparatus to access the 
storage means to acquire the supplied-data. This tech- 
nique is effective in particular in distributed processing. 
[0325] In the case where a JAVA applet is employed 
as the supplied-data, a plurality of processing apparatus 
can simultaneously download the JAVA applet stored in 
the storage means. This makes it possible to easily 
change the specifications or extend the functions. 
[0326] Herein, it is preferable to employ an IEEE- 
1394 bus as the transmission line. 
[0327] This allows the respective processing appa- 
ratus to access the shared storage means as if the 
access were performed to their own storage areas. 
[0328] Alternatively, the storage information 1410 
comprises information for reproducing meeting data 
while a plurality of processing apparatuses 1100 inter- 
connected via transmission lines transmit and receive, 
and perform distributed processing on, supplied data in 
a common format interpretable by a virtual machine 
500, wherein the information includes reading informa- 
tion for accessing at least one of the processing appara- 
tus 1 1 00 having a storage unit which stores the meeting 
data and which is accessible by the respective process- 
ing apparatus 1 100 to read the meeting data stored in 
the storage unit, and the information also includes 
reproducing information for reproducing the image data 
that has been read. 

[0329] Herein, the reading information may include 
information for generating supplied-data indicating a 
reading request and converting the supplied-data into 
the common format and information for transmitting the 
converted supplied-data to the processing apparatus 
1100 having the storage means to receive supplied- 
data including meeting data from the processing appa- 
ratus 1100, and the reproducing information may 
include information for implementing the virtual machine 
500 and information for converting supplied-data using 
the virtual machine 500 in accordance with the received 
supplied-data so as to reproduce the meeting data. 



[0330] Herein, the employment of the common for- 
mat for supplied-data accommodates the differences in 
OS and manufacturer and makes it possible to receive 
and display image data regardless of the type of the 

5 apparatus which provides the image data. 

[0331] Alternatively, the storage information 1410 
comprises information for generating meeting data 
while a plurality of processing apparatuses 1100 inter- 
connected via transmission lines transmit and receive, 

10 and perform distributed processing on, supplied-data in 
a common format interpretable by a virtual machine 
500, wherein the information includes requesting infor- 
mation for requesting a particular service to other 
processing apparatus 1100, and providing information 

is for providing a particular service to other processing 
apparatus 1 1 00. 

[0332] Herein, the requesting information includes 
information for generating supplied-data indicating a 
request for the particular service and converting the 

20 supplied-data into the common format and information 
for transmitting the converted supplied-data to other 
processing apparatus, and the providing information 
includes information for implementing the virtual 
machine 500, information for receiving supplied-data 

25 indicating a request for a service from other processing 
apparatus and converting the supplied-data using the 
virtual machine 500, information for determining 
whether it is possible to provide the service in accord- 
ance with the converted supplied-data, and information 

30 for, if it is possible to provide the service, providing the 
service. 

[0333] This allows image processing to be per- 
formed by a plurality of processing apparatus in a task- 
distributed fashion while transmitting and receiving 
35 information to or from one another. For example, when 
a projector issues a request for a printing service, a 
printer available for providing the printing service 
responds to the request and provides the printing serv- 
ice. 

40 [0334] Such distributed processing can be achieved 
by facilitating the transmission and reception of data 
among the processing apparatus by employing the vir- 
tual machine and the common format for supplied-data. 
[0335] The supplied-data preferably includes at 

45 least one of meeting data, an object for generating 
meeting data, an object for controlling the generation of 
meeting data, an object for reproducing meeting data, 
and an object for controlling the reproduction of meeting 
data. 

so [0336] Herein, because the data or objects are 
described in the same common format, high versatility 
can be obtained in image processing by means of dis- 
tributed processing. 

[0337] It is preferable that the transmission line 
55 described above include an IEEE-1394 bus. 

[0338] This allows the respective processing appa- 
ratus 1 1 00 to access the shared storage means as if the 
access were performed to their own storage areas. Fur- 
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thermore, the respective processing apparatus are 
allowed to perform the above-described transmission 
and reception of information at a high speed, and thus 
the processing speed is increased. 

(Modifications) 

[0339] The present invention is not limited to the 
embodiments descried above, and various modifica- 
tions are possible. 

[0340J For example, although the IEEE-1394 bus 
300 is employed as the transmission line in the exam- 
ples described above, various types of high-speed 
transmission line may also be employed. Specific exam- 
ples of such high-speed transmission lines include a 
fiber channel and a satellite communication channel. 
[0341] Furthermore, although in the embodiments 
described above, the distributed processing is per- 
formed using two meeting data reproducing apparatus 
(liquid crystal projectors 200), distributed processing 
may also be performed using two meeting data generat- 
ing apparatus or using a meeting data generating appa- 
ratus and a meeting data reproducing apparatus. Such 
a technique also falls within the scope of the present 
invention. 

[0342] As for data used in presentations, addition of 
secondary information such as sampled voice data, 
character codes obtained as a result of voice recogni- 
tion, and character codes obtained by means of hand- 
written character recognition via a digitizing device such 
as a tablet, is important For such recognition process- 
ing, a DSP (Digital Signal Processor) having high signal 
processing performance may be employed to achieve a 
high processing speed. As can be seen from the 
embodiments described above, the distributed process- 
ing according to the present invention is based on com- 
munication among virtual machine interpreters and on 
autonomous distribution of processing. 
[0343] In the conventional techniques, in order to 
use a DSP, application software (application layer pro- 
gram) needs to generate machine codes specific to the 
DSP, and the resultant machine codes are supplied to 
the DSP system and executed thereby. In contrast, in 
the present invention, a virtual machine interpreter can 
be implemented on a DSP system connected via an 
IEEE-1394 bus, and the DSP system can be incorpo- 
rated into the distributed processing. In this technique, 
the resource of the DSP with high calculation perform- 
ance can be used without having to rewrite application 
layer programs or primitive presentation files. 
[0344] Furthermore, the program language used to 
realize the present invention is not limited to the JAVA 
language. There are many languages which can gener- 
ate machine codes which can be executed by virtual 
machines so as to use the processor resources in a 
multiplex fashion at the machine language level. In such 
languages, drawing commands can be described in a 
similar manner to those set forth. The present invention 



can be carried out using various languages without hav- 
ing a dependence upon the specifications, in terms of 
syntax and lexical analysis, of high-level languages 
used to generate drawing command words. 

Industrial Applicability 

[0345] The present invention may be applied to 
meeting systems in which various devices are intercon- 
nected. 

Claims 

1 . A meeting system in which supplied-data converti- 
ble using a virtual machine is transmitted and 
received among a plurality of processing appara- 
tuses interconnected via a transmission line and 
meeting data is reproduced, wherein 

at least two of said plurality of processing appa- 
ratuses include a meeting data reproducing 
apparatus respectively, 

at least one meeting data reproducing appara- 
tus includes: 

converting means including a virtual 
machine for converting said supplied-data 
into a data format which allows said meet- 
ing data to be reproduced; 
a communication interface unit for receiv- 
ing said supplied-data from another 
processing apparatus; 
storage means in which a generated 
image is stored and which is accessible by 
said another processing apparatus via said 
communication interface unit, and 

wherein each of said at least one meeting data 
reproducing apparatus and said another meet- 
40 ing data reproducing apparatus including said 

converting means and said communication 
interface unit reads a part of said meeting data 
from said storage means and reproduces 
meeting data in a task-distributed fashion. 

45 

2. A meeting system in which supplied-data converti- 
ble using a virtual machine is transmitted and 
received among a plurality of processing appara- 
tuses interconnected via a transmission line and 

so meeting data is generated, wherein 

at least two of said plurality of processing appa- 
ratuses include a meeting data generating 
apparatus respectively, 
55 at lest one meeting data generating apparatus 

includes: 

converting means including a virtual 
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machine for converting said supplied-data 
into a data format which allows said meet- 
ing data to be generated; 
a communication interface unit for receiv- 
ing said supplied-data convertible by said s 
converting means from another processing 
apparatus; and 

storage means for storing generated meet- 
ing data, which is accessible by the other 
processing apparatus via said communica- 10 
tion interface unit, and 

wherein each of said at least one meeting data 
generating apparatus and the other meeting 
data generating apparatus including said con- 15 
verting means and said communication inter- 
face unit accesses said storage means and 
generates meeting data in a task-distributed 
fashion. 

20 

A meeting system in which supplied-data converti- 
ble using a virtual machine is transmitted and 
received among a plurality of processing appara- 
tuses interconnected via a transmission line and 
meeting data is generated and reproduced, 25 
wherein 

at least one of said plurality of processing 
apparatus includes a meeting data generating 
apparatus, 30 
at least one of said plurality of processing 
apparatus includes a meeting data reproducing 
apparatus, 

said meeting data reproducing apparatus 
includes: 35 

converting means including a virtual 
machine for converting said supplied-data 
into a data format which allows said meet- 
ing data to be reproduced; and *o 
a communication interface unit for receiv- 
ing said supplied-data, which is convertible 
by said converting means, from another 
processing apparatus; 

45 

said meeting data generating apparatus 
includes: 

means for generating supplied-data, which 
is convertible by said converting means, in so 
accordance with generated meeting data; 
and 

a communication interface unit for trans- 
mitting supplied-data including generated 
meeting data to said meeting data repro- 55 
ducing apparatus via said transmission 
line, 



wherein at least one of said meeting data gen- 
erating apparatus and said meeting data repro- 
ducing apparatus includes storage means for 
storing generated meeting data, which is 
accessible by the other processing apparatus 
via said communication interface unit, and 
said meeting data generating apparatus and 
said meeting data reproducing apparatus 
access said storage means and generate and 
reproduce meeting data. 

A meeting system according to one of Claims 1 and 
3, wherein 

said supplied-data includes at least one of 
image data for displaying said meeting data 
and control data for controlling the displaying of 
said meeting data, 

said meeting data reproducing apparatus 
includes: 

means for displaying said meeting data in 
accordance with said image data; and 
means for controlling the displaying of said 
meeting data in accordance with said con- 
trol data. 

A meeting system according to one of Claims 2 and 
3, wherein 

said processing apparatus includes a server 
device, 

said supplied-data includes a component 
object serving as a part of a program for gener- 
ating said meeting data, and 
said meeting data generating apparatus gener- 
ates said program for generating meeting data 
in accordance with the received component 
object and generates said meeting data using 
said program. 

A meeting system according to one of Claims 3 to 
5, wherein 

said meeting data generating apparatus 
includes data control means for 

storing the supplied-data, converted by 
said converting means, in said storage 
means in which particular presentation 
data is stored while said supplied-data is 
managed in units of supplied-data 
received from each of said processing 
apparatuses, and 

reading meeting data including at least a 
part of said supplied-data and said presen- 
tation data from said storage means in 
accordance with a reproduction command 
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from each of said processing apparatuses, 
and 

said communication interface unit includes 
means for transmitting the read meeting data to 
said meeting data reproducing apparatus. 

7. A meeting system according to Claim 6, wherein 

said meeting data reproducing apparatus 
reproduces said meeting data stored in said 
storage means in units of data associated with 
said processing apparatus which supplies said 
supplied-data, in accordance with said repro- 
duction command. 

8. A meeting system according to one of Claims 6 and 

7, wherein 

said meeting data generating apparatus 
includes: 

image-recording means for recording 
images of a meeting scene, and 
means for storing image data obtained as 
a result of the recording of images of the 
meeting scene in said storage means as a 
part of said meeting data, in predeter- 
mined units of data, and 

said meeting data reproducing apparatus 
reproduces said meeting data stored in said 
storage means, in predetermined units of data 
in accordance with said reproduction com- 
mand. 

9. A meeting system according to one of Claims 3 to 

8, wherein 

at least one of said meeting data generating 
apparatus and said meeting data reproducing 
apparatus includes a projector. 

10. A meeting system according to one of Claims 1 to 

9, wherein 

said transmission line comprises an 1EEE-1394 
bus. 

11. An information storage medium readable by a com- 
puter including storage means and for storing infor- 
mation for generating meeting data while a plurality 
of processing apparatuses interconnected via a 
transmission line transmit and receive, and perform 
distributed processing on, supplied data in a com- 
mon format interpretable by a virtual machine, 
wherein 



said information includes information for imple- 
menting a communication interface unit which 
allows said storage means to be shared by 
other processing apparatuses. 

5 

12. An information storage medium which is readable 
by a computer and which stores information for 
generating meeting data while a plurality of 
processing apparatuses interconnected via a trans- 

10 mission line transmit and receive, and perform dis- 
tributed processing on, supplied data in a common 
format interpretable by a virtual machine, wherein 

said information includes: 

15 

information for generating supplied-data in 
said common format; and 
information for transmitting said generated 
supplied-data to at least one of said 
20 processing apparatuses having storage 

means accessible by the respective 
processing apparatuses. 

13. An information storage medium which is readable 
25 by a computer and which stores information for 

reproducing meeting data while a plurality of 
processing apparatuses interconnected via a trans- 
mission line transmit and receive, and perform dis- 
tributed processing on, supplied-data in a common 
30 format interpretable by a virtual machine, wherein 

said information includes: 

reading information for accessing at least 
35 one of said processing apparatuses having 

storage means which stores said meeting 
data and which is accessible by the 
respective processing apparatuses to read 
said meeting data stored in said storage 
40 means; and 

reproducing information for reproducing 
read image data, 

said reading information includes: 

45 

information for generating supplied-data 
indicating a reading request and for con- 
verting said supplied-data into said com- 
mon format; and 
so information for transmitting said converted 

supplied-data to the processing apparatus 
having said storage means to receive sup- 
plied-data including meeting data from 
said processing apparatus, 

55 

said reproducing information includes: 

information for implementing said virtual 
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machine; and 

information for converting supplied-data 
using said virtual machine in accordance 
with the received supplied-data so as to 
reproduce the meeting data. 

14. An information storage medium which is readable 
by a computer and which stores information for 
generating meeting data while a plurality of 
processing apparatuses interconnected via a trans- 
mission line transmit and receive, and perform dis- 
tributed processing on, supplied-data in a common 
format interpretable by a virtual machine, wherein 

said information includes 

requesting information for requesting a 
particular service to another processing 
apparatus; 

providing information for providing a partic- 
ular service to another processing appara- 
tus, 

said requesting information includes: 

information for generating supplied-data 
indicating a request for said particular 
service and converting said supplied-data 
into said common format; and 
information for transmitting said converted 
supplied-data to another processing appa- 
ratus, 

said providing information includes: 

information for implementing said virtual 
machine; 

Information for receiving supplied-data 
indicating a request for a service from 
another processing apparatus and con- 
verting said supplied-data using said vir- 
tual machine; 

information for determining whether it is 
possible to provide said service in accord- 
ance with said converted supplied-data; 
and 

information for, if it is possible to provide 
said service, providing said service. 



1 5. An information storage medium according to one of so 
Claims 11 to 14, wherein 

said supplied-data includes at least one of 
meeting data, an object for generating meeting 
data, an object for controlling the generation of ss 
meeting data, an object for reproducing meet- 
ing data, and an object for controlling the repro- 
duction of meeting data. 



16. An information storage medium according to one of 
Claims 11 to 15, wherein 

said transmission line comprises an IEEE-1394 
bus. 
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